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PREFACE 


TO 


THE    FOURTH    EDITION. 


The  present  edition  of  this  work  has  been  extensively 
revised  I  have  entirely  re-written  the  chapters  on  Errors 
of  Refraction  of  the  Eye,  and  also  those  on  Diseases  of  the 
Choroid,  Optic  Nerve  and  Retina.  My  endeavour  in  the 
following  pages  has  been  to  describe  the  practice  carried  on 
in  a  large  Ophthalmic  Hospital,  rather  than  to  discuss  the 
views  of  various  authorities  on  ophthalmology.  Not  that 
I  ignore  the  value  of  the  work  which  is  being  done  by 
surgeons  in  this  and  other  parts  of  the  world,  but  to  a  large 
extent  the  result  of  their  labours  is  sifted  out  in  hospital 
practice,  and  much  of  what  is  sound  clings  to,  and  infuses 
itself  into,  our  everyday  work,  and  will  therefore,  I  hope, 
be  found  fairly  described  in  this  volume.  My  efforts  have 
been  directed  towards  producing  a  work  from  which 
students  may  learn  the  diagnosis,  pathology  and  treatment 
of  diseases  of  the  eye,  and  to  which  busy  practitioners 
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may  refer  for  definite  information  when  in  doubt  as  to  the 
nature  of  ophthahnic  cases  under  their  care. 

I  am  much  indebted  to  my  friend,  Dr.  G.  L.  Johnson,  for 
the  able  description  of  the  Anatomy  of  the  Eye  which  he 
has  written  for  me,  and  which  will  be  found  in  the  opening 
pages  of  this  volume.  My  best  thanks  are  also  due  to  Mr. 
Albert  Leahy,  one  of  my  colleagues  at  the  Royal  West- 
minster Ophthalmic  Hospital,  for  the  kind  help  he  has 
given  me  in  revising  a  portion  of  these  pages  as  they  passed 
through  the  press. 


13,  Grosvenor  Strket,  W. 


CONTENTS. 


CHAPTER   I. 

THE  ANATOMY  OF  THE  EYE. 

The  Anatomy  of  the  Capsnle  of  Tenon— Muscles  of  the  Eye — Sclerotic 
— Cornea — Angle  of  Anterior  Chamber — Lymphatic  System  of  the 
Eye — Vitreous — Canal  of  Petit — Lens — ^Tunica  Vasculosa — The 
Ciliary  Muscle — Iris  and  Retina — ^The  Accommodation  of  the 
Eye pp.  1—24 

CHAPTER  n. 

EXAMINATION  OF  THE  EYE. 

Methods  employed  in  examining  the  Eye  and  Lachr3rmal  Apparatus — 
Tension  of  Eyeball — Tests  for  Colour-Blindness — Test  Types — 
VLsnal  Field — The  Ophthalmoscope :  its  Principle  and  Use — 
Ophthalmoscopic  Appearances  of  the  Healthy  Eye.     .  pp.  25 — ^44 

CHAPTER  IIL 

DISEASES  OF  THE  ORBIT. 

Injuries  of  the  Orbit — Diseases  of  the  Bones — Inflanmiation  of  the 
Cellular  Tissue — Orbital  Growths  and  Tumours — Dislocation  of 
the  Globe  of  the  Eye — Extirpation  of  the  Eyeball — Diseases  of 
the  Lachrymal  Gland pp.  45 — 77 

CHAPTER   IV. 

DISEASES  OF   THE  EYELIDS. 

Wounds  and  Injuries — Inflammation — Ulceration — Tumours — Paralysis 
— Spasm — Abnormal  position  of  Eyelids  and  Eyelashes — Entropium 
— Ectropium — Trichiasis — Adhesions, —  (Edema  —  Emphysema  — 
Styes — TineaCiliaris — Lice — Herpes — Chrom-hydrosis.pp.78 — 120 


CONTENTS. 


CHAPTER  V. 


DISEASES   OF  THE   LACHftYUAL   FASSAGES. 

splacemenl  and  Obstructions  of  the  PunctaandCanaiiculi — Inflamma- 
tion of  the  Sac— ObainictioQ  of  the  Nasal  Dad— DefectiTC  Secre- 
tion of  Lachrymal  Gland — Epiphora — Lachrymal  Cy&ls  and 
FistoLe ■    -  PP'  131— 131 

CHAPTER  VL 


Hypenemia  —  Episcleritis— Uketition — Sclero-ChotMditui  Anterior — 
Wounds  and  Injaiies — Tumoim pp.  13a — 139 

CHAPTER   VIL 

DISEASES  OF  THE  CONJirnCTIVA. 

Hyperjeniit:  —  Muco-pondent  —  Pundent  —  Diphtheritic — Granular — 
Pustular  Conjuncdvilis— Injuries  of  the  Conjunctiva — Hypeitrophy 
and  Atrophy — Pteiygium — Relaxation — Serous  and  Bloody  Effu- 
aiont  into  the  ConjnBCtiTa — Tunioats  of  the  Conjunctiva — Disease 
<)f  the  Caruncle  ... pp.  I40 — 191 

CHAPTER  VII  [. 


Kcnilitis — Keratitis  Punctata— Acute  Suppuiative  KcnOitit—  Subacute 
— Ulceration— Hernia — Staphyloma  —  Fistula —  Opacities  —  Vai- 
cutac  Opacity — Conical  Cornea— Spherical  Pellndd  Protruiion  of 
Cornea — Injaries  of  the  Comea — Abruiona — Cantasiuns  — 
Penelraline  Wonndi  —  Foreign  Bodies  —  Areas  Senilis  — 
Tumoars pp.  191 — 341 

CHAPTER   l.\. 

Hypcra^mia — Plastic,  Seroos,  Parenchymatous  Iritis — Treanncnt— 
Synechia — Treatment  of — Coiely^is  in  Synechia — Iridectomy — 
TtBBmalic  Iritii — Wounds  of  the  Iri*— Detachment.— Tutnou rr— 
Mydiia*is~Myosii— Tr«matoui  Iiis — Hippui — Artificial  Pupil — 
Excision  of  Iris— IriJcsit — IriJeclomy — Cyclilis — Plastic,  Seroui 
and  Purulent  Cyctitis — Syropaihetic  Cyditis     .     .  pp.  t^2~>in 


CONTENTS.  xi 


CHAPTER  X. 

DISEASES  OF  THE  CHOROID. 

Changes  in  the  Hexagonal  Cells  and  Lamina  Vitrea — Choroiditis 
Disseminata — Acute  Serous  Choroiditis  (Glaucoma  Fulminans) — 
Suppurative  Choroiditis — Extravasation  of  Blood  into  the  Choroid 
— Tumours — ^Tubercle  and  Wotmds  of  Choroid — Posterior  Staphy- 
loma (Sdero-Choroiditis  Posterior) pp.  295 — 316 

CHAPTER  XI. 

DISEASES  OF  THE  OPTIC  NERVE. 

Opaque  Nerve-fibres — CEdema  of  the  Optic  Papilla — Malarial,  and 
from  Hypermetropia — Hypersemia  of  Papilla — Optic  Neuritis — 
Pathology  and  Symptoms — Syphilitic,  Nephritic  and  Malarial 
Neuro-Retinitis — Anaemia  and  Atrophy  of  Papilla — from  Tobacco 
and  Lead  Poisoning  ;  in  Tabes  Dorsalis   ....  pp.  317 — 338 

CHAPTER  XIL 

EXCAVATION   OF  OPTIC  DISC — GLAUCOMA. 

Excavation  of  Optic  Disc  —  Glaucoma  —  Pathology  —  S)rmptoms — 
Treatment pp.  339—351 

CHAPTER  XIIL 

DISEASES  OF  THE  RETINA. 

Hjrpenemia  of  the  Retina  —  Retinitis  —  Retinitis  Albuminurica  — 
Retinitis  Pigmentosa — Haemorrhage  into  the  Retina — Retinitis 
Apoplectica — Embolia  of  Central  Artery  of  Retina — Detachment 
of  the  Retina — Glioma  of  the  Retina — Hemeralopia — Snow- 
Blindness — Colour-Blindness — Hemiopia — Scotoma  —  Amblyopia 
— Amaurosis pp.  352 — 391 

CHAPTER  XIV. 

DISEASES  OF  THE  VITREOUS. 

Hyaliti? — Muscae — Opacity:  Syphilitic  and  Anaemic — Films — Sparkling 
Synch ysis — Haemorrhage — Entozoa — Foreign  Bodies,  pp.  393 — 400 


xu  CONTENTS. 


CHAPTER  XV. 

DISEASES  OP  THE  LENS. 

Pathology  of  Cataract — Lenticular  Cataracts — Soft — Cortical — Hard — 
Treatment — Preparation  of  Patient — Operation — Depression — 
Solution — Flap  Extraction — Modifications — Linear  Extraction — 
Traction  Operation — Modified  Linear  Extraction — Linear  Extrac 
tion  without  Iridectomy — Choice  of  an  Operation — Capsular  Cata- 
ract— Traumatic  Cataract — Dislocations  of  the  Lens,  pp.401 — 448 

CHAPTER  XVI. 

PARALYSIS  OF  THE  MUSCLES  OP  THE  EYE — STRABISMUS. 

Innervation  and  Action  of  Muscles — Diplopia — Direct — Crossed — Angles 
of  Squinting — Paraljrsis — Causes  of— Treatment — Shortening  of 
Muscles — Strabismus — Pathology^  Convergent — Divergent — Sym- 
ptoms— Treatment — NystagmuB •    PP*  449^471 

CHAPTER  XVII. 

ERRORS  OF  REFRACTION  AND  ACCOMMODATION  OF  THE  EVE. 

General  Considerations — Numeration  of  Spectacle  Lenses — Emmetropia 
and  Ametropia — Hypermetropia — Method  of  Detecting— Treat- 
ment— Spasm  of  Ciliary  Muscle — Strabismus — Myopia — Symptoms 
—Treatment — Presbyopia — Symptoms— Diagnosis— Complications 
— Treatment— Astigmatism —  Causes  —  Symptoms — Diagnosis  — 
Treatment pp.  472 — 502 


T1. 


PLATE  I. 

Fig.  I . — Cimjufutwitis, — Both  the  orbital  and  palpebral  vessels  of  the 
conjunctiva  are  deeply  congested.  The  everted  lid  is  red  and 
swollen,  ntunerons  vessels  are  seen  ramif3ring  over  the  sclerotic, 
appearing  to  terminate  at  the  margin  of  the  cornea.  The  fibrous 
structure  of  the  iris  is  well  marked. 

p.  140. 


Fig.  2. — Plastic  Iritis.'-h  pink  zone  of  sclerotic  injection  is  seen 
surrounding  the  margin  of  the  cornea.  The  fibres  of  the  iris 
are  indistinct,  and  the  margin  of  the  pupil  irregular ;  this  condi- 
tion is  well  brought  out  by  comparing  Figs.  I  and  2  of  this 
PUte. 

p.  246. 


PLATE  IT. 

Fig.  I. — Optic  NeuriHs, — ^The  papilla  is  much  swollen  and  striated;  the 
outline  of  the  disc  is  entirely  hid  from  view.  The  reiinal 
arteries  are  diminished  in  calibre ;  the  veins,  on  the  other  hand, 
are  congested. 

P-  323- 


FlC  2. — Xenro-retiniHs — The  optic  disc  is  concealed  by  the  engorged 
vessels  of  the  papilla,  and  is  of  the  same  deep  scarlet  colour  as 
the  retina.  The  central  artery  is  of  its  natural  size,  but  the 
veins  arc  much  er.gorged  with  blood. 

P-  330- 
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PLATE  III. 

FiC  I. — Opaftu  Nirve-Fibres,  —This  figure  shows  an  extreme  degree 
of  opaque  nenre  fibres ;  it  is  seldom  so  extensive  a  portion  of 
the  retina  is  occupied  with  fibres  of  this  description.  The  soft 
maigin  of  the  opaque  area,  its  white  colour,  and  the  passage  of 
retinal  vesMk  over  and  through  the  opaque  6bres  is  well  illus- 
trated. 

P-  317. 


Fig.  2. — Atrophy  of  the  Optic  Disc, — The  perfectly  white  colour  ol 
the  optic  disc  is  marked.  Tiic  retinal  arteries  are  constricted  ; 
the  veins  of  their  natural  size. 

P-  333- 


FiC  3. — SclerO'Choroiditis  Posteriory  and  Atrophy  of  the  Choroid, — A 
large  posterior  staphyloma  almost  surrounds  the  optic  disc  ;  its 
background  is  white,  beint;  formed  by  the  sclerotic.  Scattered 
over  the  fundus  of  the  eye  are  several  spots  of  atrophied  choroid., 
surrounded  by  a  margin  of  black  pigment. 

p.  3'o. 


PLATE  IV. 

Fio  I. — Rdinitis  Pigmentosa, — ^The  characteristic  black  patches  of 
this  affection  cover  the  outer  part  of  the  retina,  and  in  many 
places  pass  along  the  course  of  its  vessels. 

p.  359^ 


Fi'.:  2. — Detachment  of  the  Retina* — The  detached  portion  of  the 
retina  i.s  of  a  grey  colour,  the  retinal  vessels  bending  over  it ; 
if  'hc5«  vessels  arc  accurately  focussed  the  optic  disc  is  not  seen, 
l>ccnu^'j  it  is  on  a  plane  posterior  to  the  detached  portion  of 
the  retina. 

P-  367- 


CHAPTER  I. 


CORRECTION. 

At  page  351,  fourth  line  from  end  of  page,  read — "of  the 
eyeball  has  followed,"  not  **  eyeball  lens  follows." 
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facial  bones,  it  is  very  strongly  attached ;  a  portion  of  this 
fascia  covers  the  tarsal  ligaments.  As  the  dura  mater  passes 
through  the  optic  foramen  it  splits  up  into  two  portions,  one, 
as  above  described,  goes  to  line  the  orbit ;  the  other  passes 
forwards  to  form  a  sheath  for  the  optic  nerve  and  the  posterior 
ihrce-fourths  of  the  eyeball  forming  the  true  capsule  of  Tenon,*  TrucCap 
This  fascia,  though  ostensibly  to  separate  the  eyeball  from  the  Tenon, 
crbiial  muscles  and  fat,  and  to  enable  it  to  roll  freely  in  all  its 
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•  '*Traiio  Pratique  d' Anatomic,"  p.  433. 
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CHAPTER  I. 

TTu  Anatomy  of  the  Capsule  of  Tenon^^Muscles  of  the  Eye — 
Sclerotic  —  Cornea — Angle  of  Anterior  Chamber  —  Lym- 
phatic System  of  the  Eye — Vitreous — Canal  of  Petit — Lens — 
Tunica  Vasculosa — The  Ciliary  Muscle — Iris  and  Retina — 
The  Accommodation  of  the  Eye, 

THE  ANATOMY  OF  THE  EYE. 
By  Geokce  Lindsay  Johnson,  M.A.,  M.B.,  Cantab. 

In  the  following  description  of  the  Anatomy  of  the  Eye  only  Anatomy 
the  points  of  surgical  or  pathological  interest  will  be  dwelt  on. 

Cdr^y///^  ^y  7V;/{7// (orbito-ocular  fascia).     Fig.   i. — The  dura  Capsule  ok 
mater,  in  passing  over  the  sphenoid  bone,  sends  prolongations 
of  its   fascia  into  the    orbit   through    the  sphenoidal  fissure 
and  optic  foramen.     These,  blending  together,  line  the  walls 
of  the  orbit,  and  at  its  outer  margin   become    directly  con- 
tinuous with  the  periosteum  of  the  frontal  and  facial  bones. 
This  fascia  is  loosely  attached  to  the  bones  of  the  orbit,  but  at 
the  anterior  margin  of  the  orbit,  where  it  passes  on  to  the 
facial  bones,  it  is  very  strongly  attached  ;   a  portion  of  this 
fascLi  covers  the  tarsal  ligaments.    As  the  dura  mater  passes 
through  the  optic  foramen  it  splits  up  into  two  portions,  one, 
as  above  described,  goes  to  line  the  orbit ;  the  other  passes 
forwards  to  form  a  sheath  for  the  optic  nerve  and  the  posterior 
three-fourths  of  the  eyeball  forming  the  true  capsule  of  Tenon,*  True  Cai^ 
This  fascia,  though  ostensibly  to  separate  the  eyeball  from  the  Tenon, 
orbital  muscles  and  fat,  and  to  enable  it  to  roll  freely  in  all  its 

*  '*Trailc  Pratique  d'Anatomie,"  p.  433. 
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movements,  is  really  a  serous  membrane,  lined  throughout  by 
flattened  epithelioid  cells,  continuous  with  the  cells  forming 
the  outer  layer  of  the  arachnoid,  and  containing  a  space,  easily 
shown  by  injections  to  be  directly  continuous  with  the  arachnoid 
space  of  the  brain.  This  space  has  received  the  name  of  Tenon's 
space,  and  though  in  health,  like  the  pleural  "cavity,"  it  can 
hardly  be  said  to  exist,  yet  it  is  capable  of  injection  all  round 
the  eyeball,  forward  beyond  the  insertion  of  the  recti  to  a  point 
immediately  behind  the  sclero-corneal  margin.  Here  the  cap- 
sule merges  into  the  sclerotic  and  conjunctiva ;  the  remainder 
passes  behind  the  conjunctiva  to  the  tarsal  ligament,  where  it  is 
continuous  with  the  periosteum,  thus  forming  a  large  sac,  holding 
everything  within  the  orbit  except  the  eyeball  and  optic  nerve 
(Fig.  !;.• 

The  tendons  of  the  ocular  muscles  pierce  this  membrane 
obliquely,  about  a  line  behind  their  insertion  into  the  sclerotic. 
A  number  of  delicate  processes  of  connective  tissue  connect  the 
tendons  with  the  capsule  of  Tenon  at  this  point ;  in  fact,  these 
muscles  may  be  said  to  be  inserted,  not  only  into  the  sclerotic, 
but  also  into  the  capsule.  In  addition  to  this,  all  the  muscles  of 
the  orbit  receive  delicate  investments  from  the  capsule  of  Tenon, 
and  a  layer  of  especial  density  forms  an  investment  for  the 
lachrymal  sac  and  the  lachrymal  gland,  which  it  binds  down  to 
the  periosteum.  Lastly,  numerous  delicate  prolongations  of  the 
fascia  pass  into  the  orbit,  to  form  a  kind  of  support  for  the  semi- 
liquid  fat,  which  fills  up  the  rest  of  the  orbit  In  many  parts 
of  the  fascia  unstriped  muscular  fibres,  together  with  fibres  of 
elastic  tissue,  have  been  detected.  These  are  supposed  to 
restore  the  capsule  to  its  proper  shape  when  disturbed  by  the 
action  of  the  muscles.  Filaments  from  the  cervical  sympathetic 
nerves  supply  them. 
Muscles  of  The  MuscUs  of  thi  Eyeball.^Tht  tendons  of  the  recti 
muscles  pass  forwards,  one  above,  one  below,  and  one  on  either 
side  of  the  eyeball.  They  become  flattened  out  as  they  lie  close 
to  the  globe,  and,  becoming  tendinous,  pass  beneath  Tenon's  cap- 


•  "Traits  dcs  Maladies  dcs  Vcux,*'  j>ar  X.  Galezowski,  p.  823, 
Richet,  p.  434. 
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sule  to  be  insened  about  a  third  of  an  inch  behind  the  corneal  AuLomy 
margin.  At  the  pointofemergencefromTenon'scapsulcafasci-  Ocubi 
cuius  from  the  main  tendon  passes  outwards  {i.f.,  away  from  the  "'^"■ 
globe)  to  be  insened  into  the  periosteum  of  the  orbit  (Fig.  i,  e"). 

Fio,  I. 
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Each  of  the  recti  sends  otTa  similar  offshoot  to  the  orbital  fascia 
The  use  of  these  fasciculi  is  to  suspend  the  eye  in  [he  ccncri; 
bf  the  orbit  at  an  equal  distance  from  iis  walls,  and  to  hold  the 
bbe  in  a  fixed  position,  so  that  it  is  only  free  to  move  round  its 
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own  axis.*  The  main  body  of  the  muscular  tendon  is  con- 
tinued into  the  sclerotic,  its  margins  spreading  out  into  a  thin 
fascia  common  to  the  recti,  so  that  these  muscles  may  be  said  to 
be  inserted  into  the  whole  circumference  of  the  eyeball.  The 
use  of  this  is  obviously  to  distribute  the  tension  of  the  muscles 
equally  over  the  whole  globe,  so  as  to  secure  a  perfectly  smooth 
and  uniform  floor  for  the  reception  of  the  retina. 

The  recti  at  their  insertion  form  a  spiral,  each  muscle  being 
inserted  one  millimetre  ncjirer  the  corneal  border  than  its  fellow. 
The  insertions  of  the  superior,  external,  inferior,  and  internal 
recti,  being  respectively  8"",  7"™,  6*™",  and  5"»™  from  the 
corneal  border.  In  tenotomy  for  external  squint,  the  greater 
distance  of  the  insertion  of  the  external  rectus  from  the  cornea 
should  be  borne  in  mind. 
Thk  The  Sclerotic. — The  sclerotic  consists  of  closely  interwoven 

connective  tissue  fibres  intermixed  with  fine  elastic  tissue.  The 
two  sheaths  of  the  optic  nerves  get  rapidly  thick  as  they  approach 
the  eyeball.  At  the  point  where  they  reach  the  choroid  they 
bend  round  at  right  angles  and  unite,  receiving  the  name  of  the 
sclerotic.  This  coat  extends  over  five-sixths  of  the  eyeball, 
joining  in  front  with  the  cornea.  The  recti  and  obliqui  ten- 
dons, spreading  out  at  their  insertion,  also  materially  assist  in 
strengthening  the  sclerotic,  and  contributing  to  its  substance. 
Distributed  among  the  fibres  are  numerous  connective-tissue  cor- 
puscles lying  in  cell-spaces  ;  they  are  identical  with  those  of 
the  cornea,  but  arc  less  regularly  arranged.  A  few  bloodvessels 
permeate  the  sclerotic,  in  the  form  of  a  network  of  capillaries 
with  very  wide  meshes.  In  the  neighbourhood  of  the  cornea 
a  zone  of  greater  vascularity  exists.  It  is  invisible  in  health, 
but  in  inflammatory  conditions  of  the  ciliary  body  and  iris 
becomes  very  marked  as  a  rosy  zone  of  vessels  encircling  the 
cornea. 

The  sclerotic  continues  to  increase  in  size  until  about  the 
twentieth  year,  when  it  ceases  to  grow.  During  its  development, 
it  is  evident  that  anything  which  tends   to  weaken  or  soften 


*  For  further  information  on  this  interesting  subject  see  Richet, 
"  Anatomic  Mddico-Chinirgicale,"  15th  cd.,  p.  438. 
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the  tissue,  or  to  cause  an  unnatural  strain  on  any  part  of 
its  surface,  will  result  in  a  permanent  alteration  in  the  shape 
of  the  globe  and  tend  to  develop  myopia  or  staphyloma. 

The  Cornea  is  a  continuation  of  the  sclerotic,  but  with  its  Thb 
tissue  modified  so  as  to  become  perfectly  transparent,  and  desti-  ^"**"^' 
tute  of  bloodvessels.    The  transition  of  sclerotic  into  corneal 
tissue  is  very  abrupt  and  sudden. 

The  cornea  consists  of  four  layers  : — 

I.  The  External  Epithelium  Layer,  continuous  with  the  con- 
junctiva. This  consists  of  eight  or  nine  layers  of  cells,  made  up 
<A  a  basement-layer  of  columnarcells  with  well-marked  nuclei, 
several  layers  of  oval  or  spherical  cells,  and  finally,  three  or  four 
strata  of  flattened  cells  on  the  surface.  Many  of  the  cells  of 
the  deeper  layers  are  furnished  with  minute  processes  or  prickles, 
and  dovetail  into  each  other. 

2.  The  Proper  Tissue  of  the  Cornea.  This  consists  of  a  modi- 
fied form  of  connective  tissue,  arranged  in  alternating  lamellae 
running  at  right  angles  to  each  other,  sixty  to  seventy  in  number. 
As  all  the  fibres  have  the  same  refractive  index,  it  is  only  by 
rc-agcnts,  or  by  post-mortem  changes,  that  any  structure  can  be 
made  out  These  fibres  are  collected  into  bundles  arranged  in 
layers,  each  layer  being  separated  from  the  next  one  by  a  homo- 
geneous matrix.  In  this  latter  lie  the  cell-spaces.  These  are 
many-branched  fiat  cavities  or  lacunae,  freely  anastomosing  with 
similar  lacunae  on  all  sides,  by  narrow  irregular-shaped  canali- 
culi,  and  called  the  lymph  canalicular  system.  They  are  merely 
excavations  in  the  matrix,  having  no  lining  membrane.  Each 
lacuna  is  almost  entirely  filled  up  by  a  fiat  cell,  the  corneal 
corpuscle.  Each  cell  consists  of  a  hyaline  substance,  in  the 
centre  of  which  is  a  large  oval  nucleus  surrounded  by  a  dense 
reticulum  of  fibrils.  The  substance  of  the  cell  is  prolonged  by 
fine  processcSjthrough  the  canaliculi  anastomosing  with  processes 
<>i  neighbouring  cells.  Between  the  corpuscle  or  its  process  and 
the  lacunar  wall  there  is  just  room  for  the  passage  of  lymph  and 
migratory  cells,  so  that  leucocytes  can  pass  in  this  way  from  one 
side  of  the  cornea  to  the  other,  or  even  right  round  the  eyeball, 
since  (as  we  have  previously  stated)  this  canalicular  system  is 
conunued  throughout  the  sclerotic.     Moreover,  as  there  is  a 
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network  of  these  lacunae  between  every  two  layers  of  corneal 
fibres,  the  amount  of  lymph  circulating  through  the  cornea  and 
sclerotic  is  very  great.  Many  of  the  corneal  corpuscles  undergo 
distinct  amoeboid  movements  during  life.  There  are  no  proper 
lymphatic  vessels  in  the  cornea,  though  the  lymphatics  of  the 
conjunctiva  anastomose  at  the  margin  of  the  cornea  with  the 
above-mentioned  lacunar  system,*  and  the  latter  carries  on  their 
work.  The  corneal  tubes  of  Bowman  have  lately  been  proved 
to  be  artificial  products. 

A  narrow  layer  of  the  corneal  substance  inmiediately  beneath 
the  epithelium  is  destitute  of  corneal  corpuscles  and  lamellae, 
and  presents  a  more  uniform  appearance  than  the  rest  of  the 
cornea.  Bowman  first  named  it  the  Anterior  Elastic  Lamina, 
though  it  has  no  claim  to  be  considered  a  distuict  membrane. 

3.  The  Posterior  Elastic  ^-amina  of  Bowman  (Membrane  of 
Descemet)  forms  a  distinct  structureless  hyaline  layer  of  uniform 
thickness  throughout,  lining  the  posterior  surface  of  the  cornea 
proper.  It  is  highly  elastic,  and  when  partly  detached  tends  to 
roll  inwards  on  itself. 

4.  The  posterior  surface  of  this  membrane  is  covered  with  a 
single  layer  of  cubical  or  slightly  flattened  endothelial  cells, 
each  having  a  single  oval  nucleus. 

Nerves  of  the  Cortiea, — The  cornea  is  supplied  entirely  by  the 
ciliary  nerves.  They  enter  the  fore  part  of  the  sclerotic  near  the 
cornea,  and  after  sending  branches  to  the  ciliary  muscle  and  iris, 
form  a  plexus  round  its  margin.  From  this  network  an  immense 
number  of  non-meduUated  nerve-fibres  pass  forwards,  dividing 
and  subdividing  ns  thcyapproach  the  epithelial  surface,and  finally 
form  a  dense  network  or  plexus,  distributed  equally  over  the  whole 
surface  of  the  cornea  just  beneath  the  anterior  elastic  lamina. 
This  primary  plexus  (Fig.  2,  3)  gives  off  a  number  of  very 
slender  fibres  which,  piercing  the  lamina,  form  a  secondary 
plexus  (Fig.  2,  2)  immediately  beneath  the  conjunctiva.  From 
this  a  set  of  fibres  proceed  upwards,  between  the  epithelial  cells 
to  the  surface,  and  thence  curving  backwards,  form  a  network 
in   the  middle  of  the  conjunctiva  (Fig.  2, 1).    From  this  plexus 

«  Klein,  •«  Atlas  of  Histology,"  p.  346. 
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the  ultimate  fibres  proceed,  ending  close  to  the  surface  in  little 
bulbous  expansions  resembling  minute  Pacinian  corpuscles 
(Fig.  2,  tf,  fl,  a),*  The  proximation  of  these  terminal  nerve- 
bulbs  to  the  surface  may  help  to  explain  the  intense  pain  and 
photophobia  which  exists  when  an  abrasion  of  the  corneal  epi- 
thelium or  an  ulcer  exposes  ihem  to  the  air  or  pressure  from 
without 

Fig.  2. 


Tk^  Angle  of  the  Anterior  C/iamder.'^The  angle  of  the  Angle  of 
anterior  chamber  is  the  space  bounded  by  the  iris  behind  and  cham^V 
the  endothelium  covering  Descemet's  membrane  in  front.  This 
endothelial  membrane  forms  a  lining  to  the  sides  of  the  angle  ; 
co\'cring  first  Descemet's  membrane,  next  at  the  angle  itself, 
the  ligamentum  pectinatum,  and  lastly,  as  it  becomes  reflected, 
the  anterior  surface  of  the  iris.  The  whole  of  the  anterior 
chamber  (with  the  exception  of  the  pupillary  opening)  is 
therefore  lined  throughout  by  this  endothelial  membrane. 

At  a  distance  of  one  millimetre  from  the  angle,  Descemet's 
membrane  becomes  suddenly  attenuated ;  it  is  continued  over  the 


•  Ranricr,  **  Lemons  sur  les  Terminations  Nerveuse  Comee,"  1879. 
KJcin  asserts  that  many  of  the  nerve-fibrils  terminate  in  an  exceedingly 
ddicatc  network  of  fibrils  on  the  surface  of  the  corneal  corpuscles. — 
Atlaicf  Histolo^'t  p.  348. 


ligamenlum  peclin^tum  and  passes  directly  inio  the  delicate 
basement  membrane  of  the  anterior  surface  of  the  iris.* 
m  At  the  point  where  Descemct's  membrane  narrows,  it  becomes 
'  connected  witti  a  number  of  elastic  fibres  which,  interlacing  and 
becoming  more  numerous  as  they  pass  outwards,  expand 
towards  Ihe  angle  into  a  kind  of  spongy  tissue.  The  trabecular 
part  of  this  tissue  is  not  only  connected  with  the  marginal  ring 
of  the  membrane  of  Dcscemet,  but  also  enters  into  and  form  the 
t  of  origin  of  the  iris,  the  ligamenium  pectinitiun 
The  spaces  fonned  by  the  above  trabecul;e  are  I)-mph 
Fig.  3. 


•  Kldo,  "  AU«»  of  llirfology,"  p.  350. 
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sclerotic  and  the  canal  of  Schlemm,  behind  by  the  anterior  root 
of  the  iris  ;  internally  it  is  separated  from  the  endothelium  by  the 
marginal  ring  of  Descemet's  membrane,  and  externally  it  is 
connected  with  and  bounded  by  the  fibres  of  origin  of  the  ciliary 
mosde. 

The  canal  of  Schlemm  is  a  constant  well-marked  canal  en-  Canal  of 
drding  the  fore  part  of  the  eye.  It  is  situated  in  the  sclerotic,  ScUemm. 
close  to  its  junction  with  the  cornea,  and  only  separated  from 
the  anterior  chamber  by  the  ligamentum  pectinatum  (with  which 
it  lies  in  contact),  and  Descemet's  ring  and  endothelium.  The 
most  recent  experiments  point  to  its  being  a  vein.*  The  canal 
communicates  on  the  one  hand,  '^  by  fine  clefts  and  holes  with 
the  spaces  of  the  ligamentum  pectinatum,  and  through  them 
with  the  anterior  chamber"  (Klein) ;  and,  on  the  other  hand,  with 
the  adjacent  inter-fascicular  lymph-spaces  of  the  sclerotic,  which 
we  mentioned  before. 

TJu  Lymphatic  System  of  the  Eye, — As  all  bloodvessels  are  The  Lym- 
morc  or  less  opaque,  it  becomes  a  matter  of  necessity  for  uninter-  fj^'JIf  ^ 
nipted  vision  that  the  conducing  media  should  be  nourished  in  Eye- 
some  other  way.  This  is  afforded  by  the  circulation  of  colourless 
Kmph.    Any  disturbance  of  this  circulation  of  lymph,  either  by 
affording  an  increased  or  diminished  flow,  or  by  obstructing  its 
escape,  is  immediately  followed  by  an  alteration  in  the  tension  of 
the  globe,  and  if  considerable  or  prolonged,  will  lead  to  struc- 
tural changes  in  the  eyeball  itself. 

The  lymph  formed  in  the  tissues  of  the  eye  is  discharged  from 
them  along  three  different  paths.  That  portion  which  is  secreted 
b%'  the  iris  and  ciliary  processes  finds  its  way  to  the  angle  of 
the  anterior  chamber,  and  thence  percolates  through  the  spaces 
of  Fontana  to  the  canal  of  Schlemm,  and  so  on  (Fig.  4).  This 
constitutes  the  anterior  l>Tnphatic  system. 

All  those  parts  of  the  globe  situated  behind  the  ciliary  body 
and  outside  the  vitreous  chamber  discharge  their  lymph  in  one 
of  two  ways— that  from  the  choroid  and  sclerotic  escaping  along 
the  sheath  of  the  venai  vorticosae,  that  from  the  retina  by  a 


*  Leber,   •*  Anatomische  Untersuchungen  iiber  die  Blutgefasse  des 
n^cQschlichen  Auges." 
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Lymphatic 
System  of 
the  Eye. 


tract  within  the  optic  nerve.    The  two  last-named  tracts  consti- 
tute together  the  posterior  lymphatic  system. 


Fig.  4. 


CJi.JoluiM1l. 

View  of  the  Anterior  Part  of  a  Healthy  Adult  Human  Eye  divided  horizontaUy 
through  the  middle,  and  intended  to  show  the  normal  shape  of  the  angle  of  the 
anterior  chamber  and  the  comparative  size  of  the  different  parts  in  health.  The 
drawing  was  taken  from  a  specimen  frozen  in  gum,  and  the  parts  carefully 
drawn  to  scale.  The  dotted  line  shows  the  path  of  lymph  from  the  dUary 
body  to  Schlemm's  canaL     Magnified  four  diameters. 

I.  The  System  of  the  Anterior  Chamber  of  the  Eye, — ^The 
iris  and  ciliary  body  form  the  chief  sources  of  lymph  supply  for 
the  nourishment  of  the  vitreous  and  lens.  The  lymph,  after 
circulating  through  the  vitreous  passes  into  the  canal  of  Petit, 
and  thence  through  a  scries  of  fine  fissures  which  exist  in  the 
zonula  ciliaris,  close  to  the  border  of  the  lens,  into  the  posterior 
chamber.  From  this  it  passes  between  the  iris  and  the  capsule 
of  the  lens  into  the  anterior  chamber.  Under  normal  condi- 
tions the  iris  rests  against  the  lens  so  closely  as  to  form  a  kind 
of  valve,  which  only  allows  of  a  current  in  a  forward  directioiit 
any  pressure  in  the  anterior  chamber  only  shutting  the  valve 
the  closer ;  nor  can  this  resistance  be  overcome  except  by  a 
change  of  form  of  the  globe  of  the  eye,  as  results  from  increased 
intra-ocular  pressure,  which  may  be  artificially  produced  by 
injections  into  the  anterior  chamber. 

The  lymph  of  a  large  portion  of  the  ciliary  body  and  iris  is 
secreted  directly  into  the  posterior  chamber,  and  accompanying 
the  former  current  passes  forwards  through  the  valve,  to  meet  a 
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third  stream,  which  finds  its  way  into  the  anterior  chamber  Lymphatic 
through  the  meshes  of  the  ligamentum  pectinatum  (Fig.  4).  oi^Eyi!^ 
Minute  fissures  exist  in  Descemet's  membrane  and  endothelial 
covering  in  the  neighbourhood  of  the  angle  of  the  anterior 
chamber,  by  which  conmiunication  is  established.  The  lymph 
in  the  anterior  chamber  discharges  itself  into  the  canal  of 
Schlemm  through  similar  meshes  near  the  point  of  constriction 
of  Descemet's  membrane,  and  thence  into  the  anterior  ciliary 
ireiiis.  The  lymph  returning  through  the  canalicular  spaces  of 
the  sclerotic  and  cornea  also  joins  the  main  stream  at  the  canal 
of  Schlemm. 

The  manner  in  which  the  canal  of  Schlemm  is  connected 
with  the  veins  in  its  vicinity  is  still  unknown.  In  all  probability 
certain  valvular  arrangements  exist  which  prevent  the  passage 
of  ^-enous  blood  into  the  canal  of  Schlemm  under  the  normal 
conditions  of  pressure.  Were  the  lymph  of  the  anterior  cham- 
ber to  empty  itself  directly  into  the  lymphatics,  so  rapid  an 
outflow  would  occur  that  the  sluggish  transudation  of  fresh 
fluid  into  the  chamber  could  not  be  possibly  compensated  for, 
and  the  cornea  would  collapse.  This,  however,  is  avoided  by 
the  mter\'ention  of  the  canal  of  Schlemm,  which  does  duty  as  a 
**  regulator"  between  the  two  (Schwalbe).  The  fact  that  in  the 
small  veins  the  pressure  is  always  higher  than  in  the  corre- 
sponding lymphatics,  and  the  resistance  which  the  trabecular 
meshes  offer  to  the  outflow,  also  tend  to  equalize  the  two  streams. 
Injections  into  the  anterior  chamber  can  be  readily  made  to 
pass  into  the  anterior  ciliary  veins  in  the  above  manner.  The 
interior  chamber  does  not  communicate  directly  with  the  peri- 
choroidal space,  or  Tenon's  space,  or  with  the  lymphatics  of 
the  conjunctiva — but  it  does  so  indirectly  through  the  com- 
munications of  the  spaces  of  Fontana  with  the  canalicular 
S)stcm. 

Lastly,  there  is  a  current  of  lymph  from  the  vitreous  which 
enters  the  substance  of  the  lens  through  the  external  layers  of 
its  posterior  half  (Weiss). 

2.  Tfu  Posterior  Lymphatic  System.  (Fig.  5.) — (A.)  The 
L}inphatics  of  the  Choroid  and  Sclerotic. — The  lymph  from 
these  membranes  passes  directly  into  a  lacuniform  space  situ- 
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t  their  wb^l 


ated  between  the  sclerotic  and  choroid  throughoti 
extent  from  the  ciliary  body  to  the  optic  nerve 

F]G,  5,  This  space  is  not  patent,  as  in  the  dia- 

gram, but  its  walls  are  held  together  by  a 
trabecular  tissue,  composed  of  numerous 
very  flat  lamcUie  made  up  of  elastic  fibres 
and  branched  nucleated  connective-tissue 
corpuscles.  The  iamellie  are  covered  with 
an  endothelium  like  that  of  ordinary  lym- 
phatic canals,  and  are  sepaialed  from  one 
another  by  more  or  less  continuous  lymph 
spaces.  That  portion  of  the  tissue  which 
adheres  to  the  sclerotic  after  remo\al  of 
the  choroid  is  termed  the  lamina  (iisca, 
that  next  the  choroid  the  supra-choroid»I 
tissue,  and  the  space  between,  the  peri- 
choroidal space.  On  the  outer  side  of 
the  sclerotic  is  another  very  similar  lym- 
phatic channel,  which  wc  haw  alttady 
described  as  Tenon's  space.  The  blood 
of  the  choroid  is  removed  by  four  latge 
veins— the  vcnie  vorticosa- which,  piercing 
the  sclerotic  obliquely  at  a  point  midway 
between  the  optic  nen-e  and  the  corneal, 
open  direcOy  into  the  ophthahnic  \'ein.  A  peri-vascular  lymphatic 
sheath  communicating  with  both  the  above  spaces,  surrounds 
each  vein  in  its  passage  through  the  sclera,  and  hence  the  lymph 
flows  readily  from  the  peri -choroidal  to  Tenon's  space.  At  tin; 
posterior  pole  of  the  eye  around  the  entrance  of  the  optic  ncr^e, 
Tenon's  capsule  forms  a  covering  for  the  external  sheath  of  the 
optic  nerve  ;  between  these  two,  therefore,  is  the  continuation 
of  Tenon's  space  {supta- vaginal  space),  which  wc  have  alte»d]r 
described  as  opening  directly  through  the  cnnolis  opticus  into 
the  arachnoid  cavity  of  the  brain. 

(B.)  The  Lymphatics  of  the  Re t in -i.^ These  are  peri-vasculai 
canals  similar  to  those  round  the  vessels  of  the  brain  and  spinal 
cord.  The  %-eins  and  capilhries  are  completely  invested  by 
these  sheaths,  but  the  arttnics  only  partially  to.     A  minute 
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serous  cavity  also  exists  between  the  membrana  limitans  interna 
and  the  nerve-fibre  layer  which  communicates  with  these  channels. 
The  lymph  passes  out  of  the  eye  through  the  lamina  cribrosa. 

(C.)  The  Lymphatics  of  the  Optic  Nerve. — The  optic  nerve  is  Lymphau'c 
invested  by  three  sheaths,  which  are  prolongations  of  the  dura  s^S  olr 
mater,  arachnoid  and  pia  mater  respectively.  The  external,  or  §^!^, 
dural  sheath,  is  a  firm,  tough  sheath  identical  in  structure  with 
the  dura  mater,  and  joins  the  nerve  at  the  foramen.  The  middle, 
or  arachnoidal  sheath,  consists  merely  of  a  network  of  fine  con- 
nective tissue  fibres,  in  the  meshes  of  which  are  endothelial 
cells.  In  the  normal  eye  there  is  no  space  between  it  and  the 
external  sheath  ;  hence  many  anatomists  consider  the  two  as  one, 
and  recognize  only  two  sheaths — an  outer  and  an  inner  one.  The 
internal,  or  pial  sheath,  is  a  continuation  of  the  pia  mater,  which 
liirflows  the  nerve  from  the  chiasma  to  th^  bulb.  Its  outer  part 
contributes  the  sub-arachnoid  (inter- vaginal)  trabecular,  which 
fill  the  inter\'aginal  space.  From  its  inner  part  a  strong  trabe- 
cular framework  of  fibro-cellular  tissue  is  derived,  which  forms  a 
dense  network  throughout  the  optic  nerve,  ensheathing  and 
supporting  the  nerve-bundles  and  giving  off  thin  septa  of  con- 
nectrve  tissue  which  surround  each  individual  fibre.  This  frame- 
work also  carries  the  bloodvessels  and  capillaries  which  supply 
the  nerve.  In  addition  to  the  above  sheaths,  and  surrounding 
all,  is  Tenon's  capsule,  which  joins  its  orbital  portion  as  well  as 
the  external  sheath  at  the  foramen. 

Surrounding  the  external  "  dural"  sheath  of  the  nerve  we 
have  the  supra-vaginal  space  of  Schwalbe  ("  Tenon's  space")  as 
described  above. 

Between  the  external  and  middle  sheaths  is  a  lymph-space, 
whichf  according  to  De  VVecker,  only  exists  in  disease.  This 
also  opens  into  the  arachnoid  cavity  of  the  brain,  but  does  not 
communicate  either  with  the  peri-choroidal  space  or  the  sub- 
arachnoid cavity  of  the  nerve.  It  ceases  just  behind  the  com- 
mencement of  the  choroid.  Between  the  middle  and  internal 
**  pial"  sheath  is  a  constant,  well-defined  space — the  sub-arach- 
noid or  inter- vaginal  space  of  De  Wcckcr  (Fig.  6,  sa.)  "  This 
space  is  permeated  by  a  loose  spongy  mass  of  anastomosing 
trabecule  of  connective  tissue,  connected  with  the  arachnoidal 
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Lymphatic    shea.th,  and  covered  with  an  endothelial  membrane"  (Klein), 
ih*  Ey*.       Near  the  insertion  of  the  nerve  into  the  globe  the  space  dilates 
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into  an  ampulla,  which  extends  a  short  distance  under  the 
choroid  in  a  conical  form,  separated  only  from  the  latter  by  the 
pial  sheath,  and  terminates  more  or  less  abruptly.  At  the 
level  of  the  lamina  cribrosje  it  anastomoses  with  the  lymph- 
spaces  between  the  pial  sheaih  and  the  nerve-bundles  by  means 
(rf  lymph-canalicular  clefts  in  the  pial  sheath,  and  at  its  termina- 
tion under  the  choroid  it  communicates  with  the  peri- choroidal 
lymph-space  above  described.  Finally,  beneath  the  pial  sheath 
a  lymph-space  exists  which  is  continuous  with  lymph-channds 
running  through  the  trabecular  framework  of  the  optic  nave 
and  between  the  individual  fibres.  This  space  docs  not  com- 
municate with  the  sub-arachnoid  space  of  the  optic  nerve. 

The  Vitreous  Humour  and  Canal  of  Petil.^-Th^  vitreous  is  not 
a  secreted  fluid  like  the  aqueous,  but  an  embryonic  product  of 
mesoblastic  tissue  which  enters  the  hyaloid  cavity  through  the 
choroidal  fissure  at  a  very  early  stage  of  fecial  life.  It  can  then- 
ton  never  be  restored.  When  a  portion  cscapcsfrom  thceyc 
its  place  is  filled  by  lymph,  which,  fortunately,  having  a  similar 
refractive  index  does  not  cause  any  sensible  loss  of  vision. 

The  anterior  surface  presents  a  cup-shaped  cavity,  the  patel- 
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lar  fossa,  in  which  lies  the  lens  in  its  capsule.  ''  The  vitreous 
is  enclosed  in  a  capsule,  the  hyaloid  membrane.  The  capsule 
is  closely  applied  to  the  membrana  limitans  interna  of  the 
retina  throughout  its  whole  extent  from  the  optic  nerve  to  the 
ora  serrata.  From  this  point  it  loses  its  hyaline  character,  and 
becomes  thicker  and  fibrillated.  It  does  not  cover  the  patellar 
fossa  of  the  vitreous,  but  passes  forwards  from  the  apices  of  the 
ciliary  processes  to  the  anterior  part  of  the  margin  of  the  lens, 
thus  forming  the  anterior  wall  of  the  lymphatic  canal  known 
as  the  canal  of  Petit*'  (Klein).*  This  latter  portion  of  the  Canal  ot 
h3raIoid  membrane  is  known  as  the  suspensory  ligament  of  the 
lens,  or  Zonula  ofZinn,  It  is  by  far  the  strongest  and  thickest 
portion  of  the  hyaloid,  and  its  hyaline  matrix  is  strengthened 
by  bundles  of  thin,  stiff  elastic  fibres.  It  is  now  admitted  by 
the  best  authorities  that  the  triangular  space  encircling  the 
margin  of  the  lens,  and  known  as  the  canal  of  Petit,  has  no 
posterior  lining  membrane,  the  vitreous  extending  right  up 
to  the  suspensory  ligament,  at  least  only  leaving  room  for  a 
microscopic  lymph  space  between ;  and  that  the  triangular  canal 
is  really  due  to  the  shrinking,  and  consequent  recession  of  the 
vitreous  after  death.  The  surface  of  the  vitreous  becoming  con- 
densed at  this  part,  has  led  to  the  further  mistaken  idea  of  a 
posterior  lining  membrane  to  the  cavity.  In  the  frozen  eyes 
that  I  have  examined  I  have  rarely  detected  ice  in  the  canal. 
The  communications  of  this  lymph-space  have  already  been 
described. 

The  vitreous  very  closely  resembles  fresh  white  of  ^gg,  both 
in  appearance  and  consistence.  If  a  small  circular  wound 
be  made  in  the  sclerotic  of  a  healthy  eye  the  vitreous  will 
not  pour  out,  but  will  protrude  as  a  small  glistening  button  of 


•  Although  the  hjraloid  membrane  is  thus  described  by  Klein,  Quain, 
Sbarpey,  Sappcy,  and  many  other  authorities,  yet  other  writers  of 
eqaal  repute, — ^.^.,  Iwanoff,  Schwalbe,  Robin,  Henle,  &c.,  deny  its 
existence  altopether,  and  maintain  that  the  vitreous  is  in  immediate 
contaxrt  with  the  membrana  limitans  interna  of  the  retina.  For  the 
y^a'hological  arguments  urged  against  its  existence,  vide  Iwanoff  in 
iiJtArchrv  fikr  Ophthalmologies  vol.  xv.  parti,  p.  51. 
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sufficient  consistence  to  be  snipped  off  with  a  pair  of  scissors. 
Minute  lymph  clefts,  arranged  in  a  concentric  manner  towards 
the  periphery,  and  in  a  radiating  manner  towards  the  centre, 
can  readily  be  made  out  by  staining  the  surface  of  the  vitreous 
with  a  colouring  fluid  in  a  fresh  eye  divided  through  the  centre. 
Roundy  fusiform  and  stellate  cells,  with  long  branched  processes, 
also  exist  throughout  the  vitreous,  especially  towards  its  surfisice. 
They  undergo  amoeboid  movements.  A  minute  canal — the 
canal  of  Stilling  —  lined  by  a  thin  involution  of  the  hyaloid 
membrane,  extends  from  the  optic  papilla  to  the  back  of  the 
lens  capsule. 
The  Lens.  The  Z>«j.— The  lens  is  entirely  surrounded  by  a  smooth, 
almost  structureless  capsule.  The  front  portion  of  the  capsule 
is  as  thick  again  as  the  posterior  part.  It  is  thinnest  of  all 
at  the  posterior  pole.  The  capsule  is  materially  strengthened 
by  the  suspensory  ligament  of  Zinn,  which,  after  leaving  the 
ciliary  processes,  splits  up  into  a  number  of  brush-like  fibres 
to  be  inserted  into  the  anterior,  and  partly  into  the  posterior 
capsule  of  the  lens,  close  to  its  periphery,  in  a  peculiar  zigiag 
fashion  (Brailey.)  The  capsule  when  torn  in  situ  is  very  elastic, 
and  rapidly  contracts  and  puckers  up.  The  posterior  surface  of 
the  anterior  capsule  is  lined  throughout  by  a  single  layer  of 
columnar  cells  with  an  hexagonal  base,  the  latter  part  resting 
against  the  capsule.  These  cells  are  perfectly  transparent  and 
homogeneous  ;  but  after  death  the  cells  become  cloudy,  and  a 
reticulated  nucleus  and  stroma  can  be  demonstrated.  At  the 
lateral  margin  of  the  lens  these  cells  rapidly  elongate,  and 
from  being  vertical  incline  more  and  more  obliquely  on  each 
other,  and  as  they  are  traced  backwards,  they  become  tapered 
and  arch  over  their  predecessors,  their  distal  extremities  being 
in  regular  succession  against  the  inner  ends  of  the  columnar 
cells  mentioned  above.  As  each  cell  is  longer  than  its  neigh- 
hour,  and  the  fibres  taper  rapidly  towards  the  comer  of  the 
arch,  the  fibres  appear  to  run  parallel  in  a  horizontal  section 
through  the  lens.  The  lens  fibres  then  are  nothing  more  or 
less  than  enormously  elongated  ribbon-shaped  cells  '*  passing 
from  the  posterior  surface  to  the  anterior,  the  posterior  ex* 
tremities  being  in    contact  with    the  posterior  capsule,   the 
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anterior  with  the  epithelium  of  the  anterior  capsule**  (Klein). 
Between  the  two  surfaces  of  the  lens  the  fibres  are  arranged  in 
concentric  lamellae.    The  fibres  are  narrow  and  hexagonal  in 
secdon,  and  as  they  all  lie  in  close  contact,  a  section  through 
the  lens  parallel  to  its  surface  shows  a  beautiful  mosaic.    These 
hexagons  are  remarkably  uniform  in  shape,  and  are  arranged 
very  evenly ;  but  here  and  there  a  fibre  fails  to  fill  the  area 
allotted  to  it,  so  that  a  space  exists  between  the  contiguous 
fibres.    These  spaces  are  said  to  be  lymph  channels,  and  are 
intimately  connected  vrith  the  nutrition  of  the  lens  and  with  the 
changes  in  accommodation.    We  have  been  describing  the  lens 
fibres  as  they  would  be  seen  on  a  flat  surface,  but  as  the  lens  is 
made  up  of  such  planes,  the  approximation  of  the  ends  of  suc- 
cessive pairs  of  such  fibres  in  regular  order  will  give  rise,  from 
a  bird's-eye  view,  to  more  or  less  stellate  arrangement,  the 
number  of  rays  varying  with  the  number  of  such  collections  of 
fibres.    These  rays  or  sutures  can  frequently  be  seen  by  means  of 
the  oblique  light  in  a  healthy  eye.     In  the  child  each  surface 
presents  three  such  sutures,  arranged  as  a  Y  in  front  and  as  a  A 
behmdy  each  pair  enclosing  one-third  of  the  circumference.     In 
the  adult  there  are  secondary  rays  in  between.    These  sutures 
contain  a  semi-fluid  homogeneous  cement  substance  similar  to 
that  between  the  fibres  themselves.     It  is  along  these  sutures 
that  those  degenerative  changes  are  most  prone  to  commence 
which  constitute  cataract. 

TTu  Tunica  Vasculosa, — The  choroid  and  iris,  from  the  con-  Tunica 
Unuity   of  their  bloodvessels  and  similarity  in  structure,  have  ^"*^"^°"' 
together  received  the  name  of  the  Tunica  Vasculosa. 

The  choroid  is  a  highly  vascular  membrane  of  variable  thick- 
ness- It  is  firmly  attached  to  the  sclerotic  by  means  of  numerous 
vesseb  and  nerves,  which  pierce  the  sclerotic  to  enter  it.  At  its 
commencement,  around  the  entrance  of  the  optic  nerve,  the 
stroma  of  the  choroid  is  continuous  with  the  fibres  of  the  lamina 
cribrosa.  A  slight  force  will  detach  the  retina  from  the  internal 
smface  of  the  choroid,  though  the  pigmental  epithelial  layer  of 
the  retina  generally  remains  adherent,  thus  leaving  the  ends  of 
the  rods  and  cones  free  ;  indeed,  it  was  this  fact  that  led  to  the 
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epithelial  layer  being  considered  a  portion  of  the  choroid.  At; 
the  ora  serrata  the  inner  surface  of  the  choroid  becomes  throws  > 
into  a  series  of  folds  separated  by  deep  grooves.  These  ar 
ciliary  processes.  They  are  about  seventy  in  number,  of 
irregular  outline,  and  rest  on  a  stroma  of  connective- tissue  libres, 
directly  continuous  with  the  tissue  of  the  ligamentum  pectinaiuBi 
and  iris.  They  are  covered  with  a  very  thick  stratum  of  jet-blat 
pigment  cells,  on  the  inner  surface  of  which  rests  the  pars  ciliat 
ly  retina  and  the  hyaloid  membrane.  The  anterior  part  of  tl 
choroid,  commencing  from  the  ora  serrata,  together  with  tl 
ciliary  processes  and  the  ciliary  muscle,  are  collectively  termed' 
the  ciliary  body,  and  the  space  included  by  these  parts,  together 
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with  the  corresponding  s 
of  sclerotic  on  its  outer  sid^ 
is  known  as  the  ciliary 
region.  \ 

The  Choroid  (Fig.  7)  is 
made  up  of  the  follcnring 
lajers  from  without  inwards: 

1.  The  Lamina  Fusol^A 
loose  connective-tissue  layer, 
containing  pigmented  branch- 
ed cells  and  I>-mph  spaces, 
and  covered  with  an  endo- 
thelial lining.  This  layer  ad- 
heres to  the  sclerotic  after 
the  choroid  is  removed. 

2.  The  Lamina  Supta-cho- 
roidea,  identical  in  substance 
with  the  above,  and  forming 
its  opposite   wall.      In    the 

«o,  is  the  peri -choroidal  lymph 


meshes  of  the  fibres,  between  the  li 
space. 

3.  The  Tunica  Vosculosa.—This  layer  forms  the  bulk  of  the 
choroid,  and  is  made  up  of  a  loose  layer  of  connectivc-lissttc 
cells  surrounding  the  latgc  vessels,  so  that  »  section  resembles  a 
row  of  large  lubes  held  logciher  by  a  scanty  network  of  fibres. 
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4.  The  Chorio-capillaris  (Tunica  Ruyschiana). — This  is  a 
special  layer  of  branched  spindle-shaped  and  flattened  cells, 
pigmented  and  unpigmented.  They  contain  a  dense  network  of 
capillaries.  Between  these  two  layers  Klein  describes  another, 
the  elastic  layer  of  Sattler,  consisting  of  two  endothelial  layers, 
with  a  stratum  of  elastic  fibres  in  between. 

5.  Lastly,  the  Lamina  Vitrea  (Membrane  of  Bruch).— This  is  Lamina 
a  nearly  structureless  hyaline  lamina,  identical  in  breadth  and  ^*'*** 
appearance  with  the  membrana  limitans  interna  of  the  retina. 
Against  this  rests  the  pigmentary  epithelial  layer  of  the  retina. 

The  chorio-capillaris  and  lamina  vitrea  are  the  seat  of  several 
very  important  pathological  changes,  especially  in  connection 
with  plastic  effusions. 

The  Ciliary  Muscle  forms  a  circular  band  of  unstriped  mus-  ciiiaiy 
cular  fibres  wedged  in  between  the  sclerotic  and  ciliary  processes,  ™"**^** 
immediately  behind  the  root  of  the  iris  and  ligamentum  pecti- 
natum.  The  greater  part  of  the  muscle  is  composed  of  meri- 
dionally-running  bundles  of  fibres,  which  arise  from  the  cornea 
and  sclerotic,  near  their  junction,  just  internal  to  Schlemm's 
canal,  and  the  fibres  spread  out  inwards  and  backwards  in  a  fan- 
shaped  manner,  to  be  inserted  into  the  stroma  of  the  ciliary 
processes — a  few  fibres  passing  round  the  angle  into  the  iris 
itself.  The  remaining  portion — the  fibres  of  Miiller — consist 
of  numerous  bundles  of  fibres,  which  encircle  the  lens  at  the 
root  of  the  iris.  They  run  in  a  plane,  at  right  angles  to  the 
former  fibres. 

The  Iris. — The  iris  is  a  framework  of  muscular  and  connec-  The  Iris. 
tivc  tissues,  containing  a  rich  network  of  pigment-cells,  vessels 
and  nerves.  From  before  backwards  we  find  the  following 
layers,  i.  The  endothelial  layer,  with  (2)  its  delicate  hyaline 
membrane,  the  continuation  of  the  remnant  of  Descemet's  mem- 
brane. 3.  The  substantia  propria,  which  consists  of  bundles  of 
connective  tissue,  holding  in  its  meshes  the  vessels  and  nerves 
and  numerous  branched  pigment-cells.  4.  A  hyaline  layer, 
continuous  with  the  lamina  vitrea  of  the  ciliary  processes 
and  choroid.  5.  The  "uvea,"  a  prolongation  of  the  pigmentary 
liver  of  the  retina  and  ciliar>-  processes,  and  similar  to  it  in  struc- 
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lure-    In  blue  irides  this  is  the  cnly  layer  that  contains  pigmcolS 
gi^uiules. 

It  will  be  seen  from  the  above  description  that  the  choroidlj 
ciliary  processes,  and  iris,  not  only  closely  resemble  one  at 
in  structure,  but  their  inner  layers  (viz.,  the  substantia  propria, 
hyaloid,  and  pigmentary  membranes)  may  be  traced  withov 
solution  of  continuity  from  the  optic  neri-c  lo  the  margin  of  th 

The  arteries  of  the  iris  are  remarkable  for  the  thickness  a 
their  nails,  especially  their  outer  and  middle  coats.  They  spiitq 
from  a  vascular  ring  formed  by  the  anastomoses  of  the  long  a 
anterior  ciliary  arteries  round  the  base  of  the  iris  (circulus  majotJi 
and  pass  fonvards  in  a  lortuou^i  manner  in  the  middle  of  tT 
stroma  lo  form  a  second  circle  of  anastomosis  at  the  pupillaif 
margin.  Here  ihey  communicate  with  the  vems  by  means  of  a 
very  fine  capillary  plexus.  The  veins  follow  the  arterial  bianchM^' 
Lymphatic  sinuses  exist  in  the  sheaths  of  the  bloodvessels  and 
between  the  trabecula;  of  the  connective-tissue  bundles.  Tb^ 
open  into  the  spaces  of  Fontana. 

The  muscular  fibres  of  the  iris  are  situated  in  the  stroina« 
The  sphincter  consists,  like  the  dilalor,  ofunstriped  fibres.  Th» 
dilator  is  developed  from  the  fasciculi  of  the  sphincter  by  • 
series  of  overlapping  arched  fibres.  As  the  fibres  pass  lo  tli^ 
circumference  ihcy  divide,  to  form  two  layers,  a  superitcial  coane 
layer  and  a  deeper  fine  !a>-er.  At  the  ciliary  border  they  fomt 
by  their  interlacement  a  narrow  circular  pleius  of  fibres.* 


*  Host  textbooks  describe  the  radiating  fibres  as  ninning  in  ttnighl 
line*  to  the  iphinctet,  but  this  ii  evidently  a  minnke.  If  b  livii^; 
beallhf  eye  be  exunined  with  a  Riagaifying  glus,  the  deep  layer  a) 

fibres   will   bII   be   icen  lo  have  i  wavy  outline ,   while 

the  Ihitlier  sniierfieial  ones  will  br  seen  to  divide  dlchotomotuly, 
ihe  two  linnche*  uniling  in  a  kimiUr  way  lo  form  a  fibre  like  the 
r.rlijinal  one,  thui  retemlilini;  two  Y'l  joined  end  lo  end  (y)-  Of  conne 
lbei«  are  cocllrw  modification*  of  this  nhapc :  but  whatever  their  diapi^ 
wavy,  curved  or  bimnched,  tliey  nil  appear  lo  Mrve  one  jinqiote — rli., 
to  allow  of  the  popil  becoming  conliacicdwiihoul  in  ihc  least  uretehinf; 
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Tk€  Retina, — ^The  retina  consists  of  nerve-fibres  and  cells,  Thb 
arranged  in  well-defined,  sharply  demarcated  layers,  running 
parallel  to  the  surfince  and  supported  by  a  remarkable  frame- 
work of  connective  tissue,  the  fibres  of  Miiller.  From  without 
inwards,  the  following  layers  are  recognized  :— i.  The  pig-  ^gj^JP"^ 
mented  epithelium.  This  forms  a  single  layer  of  nucleated 
polygonal  cells,  forming  an  hexagonal  mosaic  pavement  on  the 
surface  of  the  lamina  vitrea.  The  inner  portion  of  each  cell  is 
prolonged  into  a  brush  of  densely  pigmented  processes,  in 
which  the  rods  are  embedded.  The  outer  part  of  the  cells  have 
little  or  no  pigment.  2.  The  layer  of  rods  and  cones.  3.  The 
iimitans  externa.  4.  The  outer  nuclear.  5.  The  outer  mole- 
cular. S-  '^c  inner  nuclear.  7.  The  inner  molecular.  8.  The 
ganglion  layer.  9.  The  layer  of  nerve-fibres ;  and  lastly,  la  the 
membrana  Iimitans  interna.  The  nuclear  layers  are  recognized 
at  once  by  their  large  cells  and  deep  staining.  The  molecular 
layers  are  known  by  their  fine  granular  appearance  and  inaction 
to  logwood  or  carmine.  The  ganglion  cells  and  nerve-fibres  in 
ihcir  respective  layers  require  special  methods  of  treatment  to 
bear  the  least  resemblance  to  pictures  of  them  in  modem  text- 
books. 

In  the  axis  of  the  eye,  iVin.  to  the  outer  side  of  the  disc,  is 
the  macula  lutea,  or  yellow  spot.  It  is  pink  in  health,  the 
yellow  appearance  being  due  to  post-mortem  changes.  The 
large  bloodvessels  of  the  retina  pass  above  and  below,  but 
never  across  the  yellow  spot.     Minute  vessels  pass  directly  to 


the  fibres.  If  one  bears  in  mind  the  inunenso  nnmber  of  radiating 
fibres  round  the  iris,  and  the  minute  size  and  delicacy  of  the  sphincter, 
IT  'o«comes  incredible,  were  all  the  radiating  fibres  to  be  put  on  the 
stretch  (which  the  received  account  renders  inevitable)  that  the  .sphincter 
C'juld  possibly  overcome  such  a  re.>i>tancc.  I  have  repeatedly  examined 
ir.dcs  made  to  contract  under  eserine,  and  other  stimuli,  and  have 
invariably  observed  the  wavy  fibres  straighten  out  and  the  lozcngc- 
'f'lces  to  elongate  by  the  approximation  of  their  side-;,  in  the  same 
u-2y  that  ornamental  wickcrwork  frames  are  adapted  to  fit  different  sized 
^oacs. — G.  L.J. 
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it  from  the  papilla,  terminating  at  the  border  of  the  fovea  by 
means  of  capillary  loops,  so  that  this  last  is  quite  destitute  of 
Vessels  of  vessels.  The  retinal  vessels  are  surrounded  by  peri-vascular 
lymph  spaces  similar  to  those  of  the  iris.  The;  large  arteries 
and  veins  are  all  situated  in  the  nerve-fibre  layer  of  the  retina^ 
the  other  layers,  as  far  as  the  inner  granular  layer, being  supplied 
by  minute  loops  from  the  arteries.  The  external  granular  layer 
and  the  rods  and  cones  are,  like  the  fovea  centralis,  destitute 
of  vessels.* 

Where  the  optic  nerve  perforates  the  lamina  cribrosa  all  the 
nerve-fibres  lose  their  medullary  sheaths,  and  the  delicate  axis 
cylinders,  which  alone  remain,  pass  round  the  margin  of  the 
shallow  optic  depression  and  form  the  internal  layer  of  the  retina. 


•  Of  late  years  a  fresh  impulse  has  been  given  to  the  study  of  the 
retina,  through  the  discovery  of  the  visual  purple  (Sehpurpur)  by  Boll. 
He  found  that  the  outer  part  of  the  rods  (which  lie  between  the  brush- 
fibres)  become  stained  when  kept  away  from  the  light,  giving  the 
retina,  a  purple-pink  colour.  This  gradually  fades  away  on  exposure, 
a  pale  grey  being  left.  Kiihne,  taking  advantage  of  this  fact,  made 
use  of  the  eye  as  a  photographic  apparatus.  By  keeping  a  rabbit  in 
the  dark  for  some  hours  and  then  exposing  its  eye  to  daylight  let  into 
a  dark  room  through  a  tube,  he  was  enabled  to  take  a  negative  on  the 
retina  of  a  design  placed  in  the  lumen  of  the  tube.  After  an  exposure 
for  some  seconds  and  subsequent  removal  of  the  retina,  the  design 
appeared  in  pink  on  a  white  ground,  though  entirely  destitute  of  details 
or  alternations  of  light  and  shade.  This  purple  can  be  isolated,  and 
restored  when  faded  by  contact  with  the  pigmented  epithelium.  '*  Retinas 
of  eyes  kept  in  the  dark,  red,  or  yellow  light,  easily  separate  from  the 
pigmented  epithelium,  owing  to  an  active  retraction  of  the  pigmented 
fibrils  mentioned  above."  {K\x\\dq,  Untersuchuttf^fn  a.  d.  pkys,  Instihit 
d,  Univ.  Heidelberg^  vol.  ii.  1 879,  and  vol.  iii.  1  and  2,  18S0). 
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ACCOMMODATION  OF  THE  EYE, 

It  appears  that  in  the  accommodation  of  the  eye  for  near  Accommo- 
objccts  the  convexity  of  the  anterior  surface  of  the  lens  is  ^Jk^^e^**^ 
increased.    It  is  evident  that  this,  or  some  equivalent  change  ^^^  ^^ 
in  the  dioptric  media  of  the  eye,  must  take  place,  otherwise  rays  curvature 
of  light  from  a  near  object  (divergent  rays)  could  not  be  brought  "*    *  * 
to  the  same  focus  as  rays  from  distant  objects  (parallel  rays) ; 
in  other  words,  parallel  and  divergent  rays  cannot  be  focussed 
on  the  retina  unless  the  medium  through  which  they  pass  is 
capable  of  altering  its  power  of  refraction.    (^S*^^  Chapter  on 
"  Errors  of  Refraction.") 

Helmholtz,  in  his  experiments,  took  advantage  of  the  well-  The  experi- 
known  fact  that  when  a  lighted  candle  is  held  in  front  of  a  HdmhoUz. 
healthy  eye,  three  reflected  images  of  the  flame  may  be  seen 
apparently  in  the  pupil — an  anterior  and  posterior  erect  image, 
being  the  reflections  from  the  cornea  and  anterior  surface  of  the  changes  of 
lens,  and  a  middle  but  inverted  image  reflected  from  the  pos-  5^*n"'^'^ 
terior  surface  of  the  lens  or  vitreous.    With  his  ophthalmometer  strated. 
he  was  able  to  measure  the  magnitude  of  these  reflected  images 
under  var)'ing  circumstances,  and  he  found  that  so  long  as  the 
person  under  observation  looked  steadily  at  a  distant  object — 
that  IS,  acconmiodated  his  eye  for  the  far  point — the  three  re- 
flected figures  of  the  flame  of  the  candle  remained  unaltered  in 
size ;  but  the  instant  the  accommodation  of  the  eye  was  changed, 
and  a  near  object  was  brought  under  observation,  the  reflected 
image  from  the  anterior  surface  of  the  lens  increased  in  magni- 
tude, the  other  figures  remaining  unaltered  in  size. 

It  became  evident,  therefore,  that  in  varying  the  accommoda- 
tion of  the  eye  from  a  far  to  a  near  object,  the  convexity  of  the 
anterior  surface  of  the  lens  was  augmented,  the  depth  of  the  lens 
from  before  backwards  being  increased  by  the  bulging  forwards 
of  its  anterior  surface.  The  increase  thus  observed  in  the  curva- 
ture of  the  lens,  has  been  shown,  mathematically,  to  be  sufficient 
to  bring  divergent  rays  from  near  objects  to  the  same  focus  as 
that  of  parallel  rays  from  distant  objects  without  such  alteration. 
In  the  latter  case  the  lens  is  at  rest,  and  it  is  only  when  we  look 
at  near  objects  that  the  accommodation  is  brought  into  play. 


34  ACCOM  MOD  A  TION  OF  THE  BYE. 

The  accommodation  of  the  eye  appears  to  be  a  voluntary 
'  act,  inasmuch  as  it  is  under  the  control  of  the  will ;  we  wish 
to  sec  a  near  object,  and  on  looking  at  it,  the  changes  in  the 
form  of  the  lens  above  described  lake  place,  in  the  same  way    ] 
as  the  extensor  muscles  ri^spond  to  the  desire  to  open  our  hand    I 
when  closed.     In  the  infant  we  see  how  vague  and  uncertain 
the  performance  of  those  actions  is,  which  for  accuracy  depend 
upon  the  accommodation  of  the  eye ;  doubtless  by  repetition 
these  actions  afterwards  become  unconscious  and  automatic  ;  the 
acquired  faculties  being  organized  in  the  constituticm  of  the 
scnsori-motor  ganglionic  nuclei,  the  movements  follow  as  reflex 
effects  of  an  externa!  stimulus.    Another  point  especially  deserv- 
ing attention  in  conneciion  with  these  focal  adjustment 
combined  precision  and  incessant  variation  required ;  so  long  ■ 
as  a  person  is  awake,  alterations  in  the  distance  between  the  \ 
retina  and  objects  under  observation  must  be  taking  place  a 
every  instant,  necessitating  corresponding  alterations  in  the  cup-  1 
vature  of  the  lens ;  for  it  has  been  proved  that,  for  correct  viaon*  fl 
not  only  must  the  rays  of  light  be  brought  to  a  focus  on  ll 
retina  but  accurately  focussed  on  its  bacillary  layer. 

The  accommodation  of  the  eye  is  effected  by  the  action  of  li 
ciliary  muscle.  In  support  of  this  idea  we  cannot  overloc 
the  fact  that  in  animals  whose  range  of  accommodation  j 
highest,  as  birds,  the  ciliary  muscle  is  largely  developed ; 
those,  as  Ashes,  in  which  accommodation  is  almost  nH,  i 
ciliary  muscle  is  hardly  developed.  At  one  lime  it  was  supposed 
that  in  the  accommodation  of  the  eye  the  action  of  the  ciliar 
muscle  was  much  assisted  by  the  iris;  but  Von  Graefe'scaseh 
settled  this  point ;  for,  in  this  instance,  the  whole  of  the  ii 
removed  and  yet  the  power  of  accommodation  remained  perfecj 
On  the  other  hand,  if  the  action  of  the  ciliarj'  muscle  is  patalyts 
by  atropine,  the  .accommndation  of  the  eye  is  destroyed, » 
consequently  all  objects  held  close  to  it  are  blurred  and  dim. 


CHAPTER  11. 

Meik4>ds  employed  in  examining  the  Eye  and  Lachrymal  Appa^ 
raiuS'^Tension  of  Eyeball — Tests  for  Colour  Blindness — Test 
Types -^Visual  Field — The  Ophthalmoscope:  its  Priticiple 
and  Use^^Ophthabnoscopic  Appearances  of  the  Healthy  Eye* 

EXAMINATION  OF  THE  EYE. 

The  essential  point  to  attend  to  in  examining  the  eye  is,  that  Examina- 
it  should  be  illuminated  by  a  clear,  bright  light.    The  patient  the  Eye. 
may  conveniently  be  seated    before  a  window,  the   surgeon 
standing  in  such  a  position,  that  no  part  of  his  person  inter-  Light. 
cepts  the  rays  of  light  from  falling  directly  on  the  patient's  eye, 
and  yet  enabling  him  to  examine  the  part  thoroughly. 

The  next  thing  to  be  done  is  to  open  the  eyelids,  the  upper  ManipuU- 
one  with  the  thumb  of  one  hand,  and  the  lower  with  the  other.  "°"* 
TTiis  manipulation,  though  simple  enough,  requires  care  ;  even 
slight  pressure  on  a  diseased  eyeball  frequently  causing  pain 
and  irritation,  followed  by  a  gush  of  tears  from  the  eye,  which 
for  the  moment  prevents  us  from  proceeding  with  our  examina- 
tion. The  lids  having  been  separated  as  far  as  possible,  the 
condition  of  the  cilia,  puncta,  conjunctiva,  sclerotic,  cornea,  and 
iris  should  be  carefully  noticed. 

If  one  c>'e  only  is  diseased  we  must  compare  its  condition  The  two 
with  the  sound  eye ;  slight  alterations  in  the  colour  and  bright-  comps^d. 
nessofthc  iris,  which  may  nevertheless  be  very  significant,  are 
often  thus  distinguishable,  and  any  abnormal  prominence  or 
:!.-mcning  of  one  cornea  will  be  made  more  apparent  by  contrast 
with  the  other.  It  is,  moreover,  by  a  comparative  examination 
ct  this  kind,  that  we  ascertain  the  nature  of  the  various  derange- 
Hicnts  that  are  met  with  in  connection  with  the  muscular 
apparatus  and  movements  of  the  eyeball. 
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I 


Examination  of  the  Iris.—\l  will  frequently  be  necessary 
examining  the  diseased  eye,  to  ascertain  if  the  iris  responds 
the  stimulus  of  light,  or,  in  other  words,  if  the  pupil  dilates  and 
contracts  freely.  To  determine  this,  the  patient  should  be 
placed  before  a  moderately  strong  light,  which  falls  obliquely, 
from  one  side  only,  on  the  eye.  The  unaffected  eye  should  be 
closed  with  a  folded  cloth  or  the  hand.  The  surgeon  alternately 
closes  and  uncovers  the  affected  eye  with  his  hand,  keeping  the 
pupil  well  In  view.  If  the  iris  is  healthy  the  pupils  will  have 
dilated  while  the  light  was  shaded  from  the  eye,  but  will  con- 
tract again  the  instant  that  bright  luminous  rays  reach  the 
retina.  Any  deviations  from  this  rule  should  be  carefully 
noticed,  for,  in  the  absence  of  synechia  or  other  mechanical 
impediment  to  the  motions  of  the  iris,  the  character  of  its 
response  to  luminous  impressions  afford  us  valuable  informalion 
in  many  disorders  affecting  the  deep-seated  structure  of  the 
eye.  The  retina  of  one  eye  may,  however,  be  diseased  and 
yet  the  pupil  dilates  and  contracts  on  the  stimulus  of  light, 
for  light  falling  on  the  retina  of  a  healthy  eye  will  through 
reflex  action  cause  the  contraction  of  the  iris  in  the  otlia 
eye,  although  it  be  amaurotic  ;  and,  on  the  uther  hand,  ■ 
inactive  and  dilated  pupil  does  not  invariably  indicate 
.  diseased  condition  of  the  retina.  In  all  doubtful  cases  apply 
weak  solution  of  atropine  to  the  eye  ;  the  existence  of  synei±i 
are  demonstrated  in  this  way.  the  affected  pupil  dilating  in  i 
irregular  manner,  but  supposing  there  are  no  such  comp) 
cations,  the  atropine  will  nevertheless  be  useful,  enabling  1 
the  better  to  examine  the  deeper  structures  of  the  eye  with  d 
ophthalmoscope. 

Eyelids  and  Laikrymnl  Appniatits. —  It  is  by  no  means  aU 
uncommon  circumstance  for  foreign  bodies  to  become  lodged 
beneath  the  upper  lid,  and  in  order  to  sec  them  it  is  necessary 
to  evert  the  lid.  A  steel  probe,  or  some  such  inslrumcnt  which 
will  not  easily  bend,  is  laid  ag.-iiost  the  skin  of  the  lid  along  tliUI 
upper  iKirder  of  the  tarsal  cartilage,  or  about  half  an  inch 
the  free  margin  of  the  lid;  the  surgeon,  with  the  other 
takes  hold  of  some  of  the  most  prominent  cilia,  and  after  g< 
drawing  the  lid  forward,  turns  it  backnards  ot'cr  the  probo 
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the  patient  is  now  directed  to  look  downwards,  the  superior 
palpebral  conjunctiva  may  be  examined. 

The  condition  of  the  passages  by  which  the  lachrymal  secre-  Lachrymal 
tion  passes  from  the  eye  into  the  nose  often  requires  investiga-  uons.  ^ 
tion,  for  should  they  become  occluded,  it  is  evident  that  the 
tears  will  be  unable  to  escape  through  their  proper  channel, 
and  accumulating  at  the  inner  comer  of  the  eye  will  overflow 
and  run  down  the  cheek.    Under  these  circumstances  an  idea  Situation 
may  be  gained  of  the  seat  of  the  obstruction  from  the  following  J^Jj. 
considerations  : — If  the   puncta  and    canaliculi    are    healthy, 
gentle  pressure   made  over  the  lachrymal   sac  will  cause  a 
minute  drop  of  fluid  to  ooze    out  through  the  puncta ;    but 
supposing  these  structures  to  be  impervious,  no  such  regurgita- 
tion of  fluid  can  take  place.     If   therefore  constant   lachry- 
matjon  exists,  and  on  making  pressure  below  the  tendon  of  the 
orbicularis,  a  drop  of  fluid  oozes  out  through  the  puncta,  we 
may  conclude  that  the  obstruction  is  in  the  nasal  duct. 

There  are,  however,  exceptions  to  this  rule,  for  if  the  lachr)-  Displace. 
mation  depends  on  malposition  of  the  puncta,  either  from  thepuncta. 
chronic  inflammation  and  thickening  of  the  conjunctiva,  from 
paralysis  of  the  orbicularis,  or  any  other  cause  slightly  displacing 
the  puncta,  it  is  evident  that  only  a  portion  of  the  tears  can 
gain  access  to  the  sac,  the  remainder  flowing  over  the  cheek. 
Under  these  circumstances,  the  lachr>'mal  sac  being  partly  full, 
if  pressure  is  made  over  it,  a  drop  of  fluid  will  ooze  out  through 
the  puncta  ;  but  in  such  cases  there  can  be  no  difficulty  in 
ascertaining  the  cause  of  the  overflow,  the  displacement  of  the 
puncta  being  readily  seen. 

If  we  have  reason  to  suppose  that  either  the  puncta  or  canaliculi  Explora- 
are  closed,  we  may  explore  the  parts  by  introducing  a  fine  probe  probe? 
into  the  punctum,  and  passing  it  along  the  canaliculus  into  the 
lachrjTnal  sac.      In  this   operation   the  lid  should  be  slightly 
everted,  so  as  to  expose  the  punctum,  and  a  fine  probe  should  be 
passed  into  it  for  about  half  a  line  in  a  perpendicular  direction, 
the  instrument  being  after%vards  directed  horizontally  inv/ards  to- 
wards the  lachr>'mal  sac.     Some  slight  resistance  to  the  pas-  Caution 
sa^^e  of  the  probe  is  often  felt  at  one  or  both  extremities  of  the  ^^^^^^ 
canaliculus  ;  this  arises  from  the  presence  of  two  small  valves, 
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and  the  involuntary  contraction  of  the  sphincter  muscle  which 
surrounds  the  orifices  of  the  duct  Gentle,  but  continued 
pressure  with  the  probe,  in  the  direction  above  indicated,  will 
speedily  overcome  the  spasm  of  these  contractile  fibres,  and  the 
instrument  will  then  readily  enter  the  sac,  and  its  point  may 
be  pushed  against  the  inner  bony  wall. 

Tension  of  Tension  of  the  Eyeball.— Th^  patient  should  be  directed  to 
^eyc-  close  the  lids  of  the  eye  under  examination  ;  the  surgeon  then 
places  the  tip  of  one  forefinger  on  the  outer  part  of  the  eyeball, 
exerting  gentle  pressure  on  the  opposite  side  of  the  globe  with  the 
forefinger  of  the  other  hand  ;  the  amount  of  resistance  offered 
indicates  the  degree  of  tension.  In  its  healthy  state  the  globe 
can  be  easily  dimpled,  but  in  chronic  glaucoma  it  becomes  of 
stony  hardness ;  and  for  convenience  of  note  taking,  we  may 
divide  the  degrees  of  tension  of  the  eyeball  into  "  normal  ten- 
sion," tension  increased  slightly  (-|-i),  rather  more  (+2),  of 
stony  hardness  (+3).  The  normal  tension  of  the  eyeball,  how- 
ever, has  a  certain  range  or  variety  in  persons  of  different  ages, 
build  and  temperament,  and  according  to  varying  temporary 
states  of  the  system,  as  regards  emptiness  and  repletion. 
Defecu  in  Defects  in  Colour-sight. — The  easiest  method  ot  detecting 
****''***  ^  defects  in  colour-sight  is  by  the  use  of  Hohngren's  test*  This 
consists  of  bundles  of  coloured  wools,  skeins  of  various  tints  of 
red,  orange,  yellow,  yellow -green,  pure  green,  blue-green,  blue» 
violet,  purple,  pink,  brown  and  grey.  The  patient  is  supplied 
with  a  sample  of  wool,  and  directed  to  match  it  with  a  skein  of 
exactly  similar  tint  in  the  bundle  of  various  coloured  wools  ;  if 
he  can  do  this  quickly,  and  without  making  any  mistakes,  es» 
pecially  with  the  scarlet  and  green  tints,  his  colour-sight  is  good. 
On  the  other  hand,  supposing  we  give  this  individual  a  light 
shade  of  green,  and  he  fails  to  match  it  with  a  precisely  similar 
shade  of  green,  but  selects  from  the  skeins  of  wool  a  shade  of 
grey  as  a  match  to  the  light  green,  he  is  colour-blind. 

We  next  supply  the  patient  with  a  skein  of  wool  midway  in 


*  Worsteds,  matching  as  nearly  as  possible  those  of  Professor  Holm- 
gren,  may  be  had  of  Messrs.  Pickard  &  Curry,  195,  Great  Portland 
Street. 
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colour  between  the  lightest  and  darkest  shade  of  red-mauve  ; 
supposing  he  matches  this  with  a  blue  or  violet  colour  he  is 
red-blind.  If  he  matches  it  with  a  grey,  he  is  green-blind. 
Further,  if  red-blind,  he  will  match  a  scarlet  skein  with  a  dark 
green  or  brown  wool  But  if  green-blind,  he  will  choose  a  light 
green  or  brown  to  match  a  skein  of  scarlet  wool. 

Test  Types. — It  is  advantageous  to  have  a  fixed  scale  by  which  Test  types^ 
to  test  the  acuteness  of  vision,  and  which  may  be  used  not  only 
as  a  standard  of  comparison  between  one  person  and  another,  but 
also  to  ascertain  whether  a  patient's  sight  be  improving  or  other- 
wise under  treatment.    Cowell's  test  types  are  most  convenient  Cowell's 
for  this  purpose.*  A  series  of  these  types  from  No.  I.  to  No.  XL.  ^^^'**** 
are  arnmged  according  to  the  size  of  the  letters,  so  that  No.  I. 
by  an  enmietropic  eye  at  a  distance  of  one  foot  at  an 
of  five  minutes,  and  its  letters  cannot  be  distinctly  made 
out  beyond  that  distance.     The  letters  No.  II.  are  seen  at  two 
feet  distance  at  the  same  angle,  and  so  on. 

Supposing  now  a  patient  to  be  affected  with  a  defect  of  vision,  Method  of 
so  that  he  cannot  seen  No.  I.  type  at  a  distance  of  t\i-elve  inches  "**"*^  '^*"*' 
from  his  eyes,  but  can  make  out  No.  IV.  type  at  this  distance ; 
evidently  he  requires  to  see  the  letters  under  a  larger  angle 
than  that  of  five  minutes,  in  order  that  he  may  gain  a  larger 
retiDal  image.  Wc  calculate  the  degree  of  acuteness  of  vision 
as  follows  : — Let 

V  =  Acuteness  of  vision. 

d  =  utmost  distance  at  which  the  type  is  recognized. 

D  =  distance  at  which    type  appears  at    an   angle  of  five 
ninntes. 

Then  V  =  jj 

For  instance,  the  individual  who,  having  his  eyes  properly 
accommodated,  distinguishes  No.  XX.  test  ij-pe  at  ten  feet 
instead  of  twenty  feet,  has  diminished  acuteness  of  vision, 

V  =  \%  =  i 
If  he  can  only  distinguish  No.   III.  type  at  one  foot,  his  acute- 
ness of  \-ision  V  =  \,  and  so  on. 


•  Messrs.  Harrison  &  Sons,  Printers,  St.  Martinis  Lane. 


3° 


EXAMINATION  OF  VISUAL  FIELD. 


I 


I 
I 


The  range  of  accommodation  for  vision  at  different  distances 
varies  in  different  individuals  and  at  different  periods  of  life  ;  in 
the  normal  or  emmetropic  eye,  the  nearest  point  of  distinct.  J 
vision  is  from  three  and  a  half  to  four  inches,  and  the  fiuthc 
point  is  at  an  infinite  distance,  being  limited  only  by  the  In 
of  the  rays  of  light,  due  to  atmospherical  or  physical  causes.  , 

Tht  Visual  Field.— 1h.t  visual  powers  may  be  almost  p 
at  the  macula  lutea,  and  yet  beyond  this  spot  the  functions  J 
the  retina  may  be  completely  destroyed.     It  is  often  n 
therefore,  to  ascertain  the  extent  of  the  visual  field — t! 
the  integrity  or  otherwise  of  the  whole  of  the  sentien 
of  the  retina. 

The  limitation  of  the  visual  field  may  be  ascenainc 
following  manner.  The  patient  is  seated  at  a  distance 
from  a  blackboard,  or  a  frame  in  which  has  been  placed  u 
of  blue  tissue  or  othfr  paper.  On  the  centre  of  this  ; 
cross  is  marked  with  chalk  or  pencil,  and  the  patient  is  dircdj 
to  fix  his  eye  upon  this  point,  the  other  eye  being  closed.  ^ 
crayon  is  now  moved  over  the  paper,  being  carried  successivi 
upwards,  downwards,  and  to  the  right  and  left  horitoniai 
marking  in  each  direction  the  exlrcme  limits  at  which  t 
patient  perceives  it.  The  same  plan  is  followed  for  all  inief*'^ 
mediate  points,  and  the  outline  Ihus  drawn  upon  the  board  c 
paper  shows  the  limit  of  the  field  of  visual  perception.  The 
other  eye  may  then  be  tested  in  the  same  way.* 

A  good  idea  of  the  catcni  of  the  visual  field  may  be  obtained 
by  directing  the  patient  to  close  one  eye,  and  with  the  other  to 
look  steadily  at  one  of  the  observer's  eyes.  ^VhiIc  the  patient 
keeps  his  eye  fixed  in  this  way,  the  observer  moves  one  of  hit 
fingers  in  various  directions  over  ihe  patient's  field  of  vision, 
aiccrtaining  how  far  (he  finger  can  be  seen  from  the  optic  txls 
of  the  eye  under  observation.  It  is  evident  that  under  iIicm 
circumstances,  if  the  functions  of  any  part  of  the  retii 
(o  the  macula  lutea  is  impaired,  that  the  patient  will 
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to  see  the  observer's  fingers  when  situated  at  the  corresponding 
part  of  the  visual  field. 

If  the  patient's  sight  is  so  far  impaired,  as  for  instance  by  an  Another 
opaque  lens,  that  he  can  no  longer  count  fingers,  it  may  yet  be 
necessary  to  test  the  extent  of  vision,  which  may  be  managed  as 
follows.  One  eye  being  closed,  we  direct  the  patient  to  fix  a 
luminous  point  while  we  throw  on  the  eye,  by  means  of  a  small 
mirror,  the  light  of  a  lamp.  By  varying  the  position  of  the 
mirror  we  can  give  to  the  light  all  directions,  and  thus  examine 
the  perception  of  light  through  the  entire  extent  of  the  retina. 
If  the  perception  of  light  is  preserved  in  all  directions  we  know 
there  is  no  detachment  of  the  retina. 

THE  OPHTHALMOSCOPE. 

lUurmnation  of  the  Eye, — The  reason  why  we  cannot  ordi-  The  Oph- 
narily  sec  the  interior  of  the  eye  without  the  aid  of  an  oph-  JTopk. 
thalmoscope,  as  well  as  the  principle  of  its  action,  will  become  I'sp""^*?**- 
intelligible  by  reference  to  the  following  figure  (Fig.  8),  in  which 
A  represents  the  eye  under  examination,  accommodated  to  the 
distant  point  F,  where  the  flame  of  a  lamp  is  supposed  to  be 
situated.     It  is  evident  that  some  of  the  divergent  rays,  pro- 
ceeding from  the  luminous  body  at  F,  will  fall  upon  A's  cornea, 
and  being  refracted  by  its  dioptric  media,  will  meet  at  C  on  A's 
retina.     Some  of  these  rays  are  absorbed,  others  are  reflected 
by  the  structures  of  the  fundus,  and  these,  before  emerging  from 
the  c>'e,  must  pass  through  precisely  the  same  media  as  they  did 
on  entering  it ;  and  in  consequence  of  their  pursuing  this  path, 
they  will  be  brought  to  a  focus  at  the  point  from  which  they 
started — namely,  at  F.     Unless  an  observer's  eye,  therefore,  can 
be  made  to  take  the  place  of  the  luminous  body  at  F,  it  is 
e\-ident  that  none  of  the  reflected  light   from  A's  retina  can 
possibly   reach  the  observer's.     A's   pupil,  therefore,  appears  Why  the 
black  to  a  person  in  the  position  p,  or,  in  fact,  at  any  other  JJJ^  tEck. 
point  than  at  F.*    If,  however,  a  mirror  with  a  hole  in  its  centre. 


♦  '*  Manual  of  Instructions  for  the  Guidance  of  Amiy  Surgeons  in 
Testing  the  Range  and  Quality  of  Vision."  By  Deputy  Inspector- 
(icneral  J.  Longmore,  Professor  of  Military  Surgery  at  the  Army  Medi- 
cal School.     Page  38. 
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through  which  light  can  pass,  be  substituted  for  the  lamp, 
and  the  rays  reflected  from  its  surface  be  directed  into  the  eye 
F(G.  8.  A>  ^c  I'E^t  returning  from  A's  retina  can 

J,  now  enter  the  observer's  eye,  which,  under 

these  circumstances,  may  be  made  to 
occupy  the  position  of  the  lamp,  as  repre- 
sented in  Fig.  8. 

A^ain,  suppose  the  luminous  body  is 
removed  from  the  point  F  to  F'  (the 
patient's  eye  being  still  accommodated 
for  the  distance  A  F),  the  divergent  ray« 
proceeding  from  it,  and  being  refracted 
by  the  dioptric  media  of  A,  would  inter- 
sect at  D,  were  ihey  not  intercepted  by 
the  fundus  of  the  eye  ;  as  it  is,  they  fbrm 
a  circle  of  light  extending  from  a  to  b. 
But  since  the  eye  A  is  adjusted  for  the  for 
point  F,  and  not  for  F',  it  follows,  that  the 
/    ■      \  rays  reflected  from  any  point  in  the  citcle 

a  b,  after  emerging  again  from  A,  will  be 
brought  to  a  focus  at  the  distance  A  F ; 
and  those  from  the  extreme  points  a  and 
h  will  converge  respectively  to  n'  and  *"  in 
lines  prolonged  from  a  and  b  through  X 
the  optical  centre  of  A.  Under  these  cir- 
cumstances, an  observer's  eye  at  any 
point  p  will  receive  a  few  of  the  rays  from 
A's  retina,  which  will  thus  appear  illumi- 
nated, c\'cn  without  the  aid  of  a  mirror. 

If  these  considerations  be  applied  to 
the  ophthalmoscope,  the  principles  upon 
which  this  instrument  depends  as  a  means 
of  illumination  may  be  readily  compre- 
hended, it  being  essentially  a  mirror,  con- 
structed so  as  lo  allow  the  obscrt'er's  eye 
'^  to  take  the  place  of  the  flame  of  the  lamp, 

as  represented  in  Fig.  8.   As,  however,  the  deeper  parts  of  the 
eye  are  only  seen  through  its  refracting  media,  wc  have  still  to 
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explain  the  formation  of  images  of  those  parts,  which  may  be 
distinctly  visible  to  the  observer. 

Formation  of  Images, — There  are  two  distinct  modes  of  Fonnation 
examining  an  eye  with  the  ophthalmoscope,  known  as  the  direct     "°****' 
and  the  indirect  methods.    By  the  former  an  erect  real  image 
is  perceived  by  the  observer,  and  by  the  latter  an  inverted  aerial 
image  is  produced. 

I.  By  referring  to  Fig.  9  the  direct  method  of  examination  i.  Direct 
may  be  readily  understood.  A  represents  the  eye  of  the  observer 
and  B  that  of  the  patient,  F  the  source  of  light,  from  which  a 
cone  of  rays  a  b  falls  upon  L,  a  double-convex  lens  interposed 
between  F  and  the  plane  polished  surface  c  d  of  the  ophthalmo- 
scope S.  By  means  of  the  lens  L  the  divergent  rays  of  light 
from  F  are  made  to  converge  upon  the  mirror  (which  thus  acts 
as  a  concave  mirror  in  a  position  posterior  to  the  eye  of  the 
observer),  and  after  reflection  from  its  surface,  they  proceed  as 
if  they  came  from  d  b'  situated  behind  it,  and  converge  towards 
some  point  /.  A  portion,  however,  of  the  rays  included  between 
g  i  and  hk\%  intercepted  by  the  dioptric  media  of  B,  and  these, 
after  refraction,  intersect  at  O  within  the  eye,  from  whence  they 
again  diverge  to  form  a  circle  of  light  upon  B's  retina.  If  in 
this  circle  any  two  points  a,  ft  be  taken,  the  reflected  rays  from 
which  p>ass  through  the  sight-hole  m  n  of  the  ophthalmoscope, 
they  will  be  brought  to  a  focus  at  a'  fl  on  A's  retina,  and  a  image 
virtual  erect,  and  magnified  image  d'  §C  oi  a  ^  will  be  seen  by  SS^"***' 
the  observer,  apparently  projected  beyond  the  patient's  eye.* 

In  the  indirect  method  of  ophthalmoscopic  examination,  it  is  '•  ^JJ^jp*^ 
necessary  to  place  a  convex  lens  in  front  of  the  patient's  eye. 
In  Fig.  10,  A  represents  the  observer's  eye,  B  that  of  the  patient,  Using  a 
F  the  source  of  light,  L'  a  convex  lens,  by  which  a  cone  of  con-  lens, 
verging  rays  is  made  to  fall  on  the  mirror  S,  and  which,  being 
reflected  from  its  surface,  c  d,  would  find  a  focus  at  some  point  o; 
but  by  the  interposition  of  a  second  convex  lens,  L"  (object 
lens),  the  rays  are  brought  to  an  earlier  focus  at  /,  whence,  after 
intersection,  they  diverge  until  intercepted  hyg/i,  the  cornea  of  B. 


♦  The  qrcs  of  both  observer  and  patient  are  supposed  to  be  emme- 
tropic 
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f  tbis  light,  corresponding  to  the  aperture  of  the 
s  the  eye,  and  rendered  slightly  convei^ent  by  its 
dioptric  media,  proceeds  to  form  a  circle 
\'  of  light  m  II  on  the  retina.      The  rays, 
g  from  any  two  points  a  and  p  in 
this  circle  will  emerge  parallel,  or  sightly 
ivcrgcnt  from  B  (according  10  its  ac- 
commodation), and  after  refraction  by  the 
object  lens  L",  will  be  united  at  J  and  ff 
respectively,    at  the    distance,    afqnwd- 
mately,  from  L'  of  ?  its  principal  fociu. 
A  real,  invened,  and  magnified  image  a* /f 
of  a  ^,  will  thus  be  fonncd;  and  tbis  wilt 
be  distinctly  visible  by  A  at  a  distance  of 
twelve  or  fourteen  inches,  the  rays  diverg- 
1  ing  from  a'being  brought  toafocus  on  the 
retina  at  a',  and  those 
from  ^  at  ff. 

The  Indirect  Mtthitd 
of  examination  enaUes 
us  to  obtain  a  dear,  in- 
verted image,  of  the  de- 
tails of  the  fundus  at 
about  fourteen  inches 
from  the  eye  under  (A»- 
scrvation.  Ifthepufnlis 
dilated  we  can  thus  at  a 
glance  see  the  optic  disc 
and  surrounding  stnic- 
The  indirect  me- 
thod, therefore,  is  very 
useful,  in  that  it  gives  us 
a  general  view  of  the 
fundus,  and  so  enables 
us  readily  to  detect  any 
abnormalities. 
'  Method  of  examination,  howe*-er,  enables  us  to 
T  more  exactly  than  the  indirect  method,  the  nature 
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of  actual  or  snspected  alterations 
in  the  condition  of  the  fundus 
of  the  eye.  By  this  method,  sup- 
posing the  eye  under  observation 
IS  enunctropic  (refraction  nor- 
mal), ata  distance  of  three  or  four 
aches  from  the  eye  v»e  perceive 
an  erect  and  enlarged  image  of 
a  definite  portion  of  the  fundus. 
The  image  is  often  so  much 
enlarged  that  we  cannot  see  the 
whde  of  the  papilla  in  the  field 
of  the  pupil ;  it  may  be  that  even 
the  tmnk  of  one  of  the  vessels 
it  safSdent  to  fill  it.  If  the  pa- 
tient under  observation  is  myopic 
it  iriU  be  necessary  toplace  a  con- 
cave lens  behind  the  mirror  of 
tbe  ophthalmoscope  of  sufficient 
nrength  to  give  us  a  clear  erect 
image  of  the  fundus.  The  erect 
method  is  also  very  useful  in 
detecting  opacities  in  the  vitre- 
ous or  lens,  and  detachments  of 
the  retina.  Lastly,  by  the  direct 
metbod  the  ophthalmoscope  may 
be  empIo)'ed  to  ascertain  the  re- 
fraction of  the  eye,  a  subject  I 
ihall  return  to  when  considering 
hypermetropia  and  other  errors 
cf  refraction. 

Choice  nf  an  Ophthalmoscope . 
—The  instrument  I  prefer  to  any 
other  is  Dr.  Loring's,  of  New 
York  ;  its  price,  however,  about 
^;.  is  a  serious  objection  in  its 
general  use.  Messrs.  Picard  & 
Currie,  of  195,  Great   Portl.ind 
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Source  of 
light. 


Street,  have,  at  my  request,  modified  Loring's  instrument, 
and  I  can  safely  recommend  their  "Westminster  Ophthalmo- 
scope."* But  Couper*s,  Purves's,  and  De  Wecker's  ophthal- 
moscopes are  admirably  adapted  for  examining  the  fundus  of 
the  eye  and  for  estimating  the  kind  and  amount  of  any  existing 
errors  of  refraction. 

Having  made  choice  of  an  ophthalmoscope,  our  next  inquiry 
must  be  as  to  the  source  of  light  most  readily  available,  and  best 
suited  for  ophthalmoscopic  purposes. 

In  places  where  gas  is  available,  a  round  full  flame  from  a  gas 
lamp,  will  probably  afford  the  best  source  from  which  to  obtain 
light  to  throw  into  the  eye  for  ophthalmoscopic  purposes  ;  but  in 
many  instances  we  cannot  procure  light  from  a  gas-burner,  and 
under  these  circumstances  a  kerosene  lamp  may  be  used  with 
advantage  ;  it  gives  a  remarkably  good  light ;  the  flame  is 
steady,  white,  and  clear,  and  the  wick  seldom  requires  to  be 
trimmed. 


Atropine 
not  essen- 
tial. 


A  weak  m>- 
lution  to  be 
uftcd. 

The  two 
eyes  to  be 
compared. 


It  is  not  always  necessary  to  dilate  the  pupil  with  atropine 
before  making  an  ophthalmoscopic  examination  ;  a  general  idea 
of  the  fundus  of  the  eye  may  be  gained  without  the  use  of  any 
mydriatic  ;  in  fact,  after  some  practice  it  matters  little  what  the 
position  of  the  patient,  the  source  of  illumination  or  the  instru- 
ment we  use — there  is  no  difficulty  in  seeing  the  fundus  of  the 
eye ;  but  with  beginners  it  is  very  different,  and  the  following 
directions  must  be  attended  to.  The  patient  should  be  desired 
to  look  attentively  at  a  mark  on  the  opposite  wall  of  the  10019, 
so  that  his  eye  may  be  accommodated  for  a  distant  point ;  if 
now  he  close  one  eye,  the  pupil  of  the  other  will  dilate  sufficiently 
to  allow  of  an  ophthalmoscopic  examination.  Should  it  be  found 
necessary  to  make  a  more  perfect  observation,  a  gelatine  disc 
or  a  solution  of  homatropin  may  be  applied  to  the  eye. 

It  may  be  well  to  remind  the  reader  thatexcept  in  cases  where 
one  eye  only  is  diseased,  and  the  abnormal  conditions  are  clearly 


♦  The  Westminster  Ophthalmoscope  may  be  purchased  from  Messrs. 
Picard  &  Currie,  for  the  sum  of  £^2  ioj. 
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and  unmistakably  apparent,  a  prognosis  should  not  be  ventured 
oa  until  both  eyes  have  been  examined,  the  state  of  the  one 
beii^  carefully  compared  with  that  of  the  other.  Nothing  is  so 
likely  to  damage  one's  reputation,  or  to  shake  the  confidence  of 
our  patients  in  our  judgment  and  skill,  as  giving  a  hasty  or  ill- 
considered  opinion,  which  on  a  subsequent  examination  it  may 
be  found  necessary  to  alter :  for  this  reason,  also,  it  is  advisable 
to  write  down  the  appearances  presented  by  the  eye  in  a  note- 
book, with  which  to  refresh  our  memory,  and  enable  us  to  form 
an  idea  of  the  progress  of  the  disease,  if  at  any  subsequent 
period  the  patient  present  himself  for  inspection. 

Examination  of  the  Actual  Inverted  Image, — The  eye  of  the  The  invert 
surgeon,  that  of  the  patient,  and  die  source  of  light  should  be  p^Jon  of 
iqxm  the  same  level,  the  lamp  being  placed  close  to,  and  a  littie  p?^.*  **'^ 
behind  the  car  of,  the  latter.  The  patient  is  directed  to  fix  the  Fixing  the 
eye  under  observation  so  that  it  is  inclined  slightly  inwards,  Jyc.*"'  * 
when  the  rays  of  light  from  the  ophthalmoscope  will  fall  directly 
upon  the  optic  disc. 

In  using  the  ophthalmoscope,  the  sight-hole  of  the  instrument  Manage- 
should  be  applied  to  whichever  of  the  observer's  eyes  is  most  iSsSiimcnt 
convenient  to  himself,  its  rim  being  made  to  rest  against  his 
eyebrow,  and  as  he  turns  his  head,  the  instrument  will  move 
with  it.  The  object  lens  in  front  of  the  patient's  eye,  should  be 
held  a  little  obliquely  between  the  thumb  and  forefinger  of  the 
other  hand,  the  ring  and  middle  fingers  resting  against  the 
patient's  forehead,  which  thus  acts  as  a  fixed  point,  enabling  the 
observer  to  approximate  or  withdraw  the  object  lens  to  or  from 
the  patient's  eye,  so  as  to  bring  the  retina  into  focus  with  the 
greatest  precision,  and  also  to  follow  the  movements  of  the  eye 
under  examination. 

The  beginner  may  be  troubled  by  the  reflection  of  the  oph- 
thalmoscope from  the  cornea  of  the  patient.  It  appears  as  a 
brilliant  image  of  the  mirror  on  the  surface  of  the  cornea,  hiding 
that  part  of  the  retina  which  is  behind  it.  To  get  rid  of  this 
reflection  we  must  incline  the  mirror  in  such  a  manner  that  the 
reflections  shall  fall  to  the  side  of  the  parts  to  be  examined.         ^ 

The  erect 

Examination  of  the  Virtual  Erect  Image, — As  I  have  already  image. 
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LATERAL  METHOD  OF  EXAMINATION. 


Lateral 
iUuminatioii. 


In  exami- 
nation of  ^ 
cornea,  iris 
and  lens. 


explained  (p.  33)  in  this  mode  of  examination,  no  object  glass  is 
required,  but  the  observer  has  to  go  inconveniently  close  to  the 
patient's  eye.  The  lamp  must  be  placed  on  the  side  correspond- 
ing to  the  eye  under  examination.  If  the  right  eye  be  the  one 
under  examination,  the  observer  should  sit  on  the  right  side  of 
the  patient,  so  that  his  right  eye  corresponds  with  the  patient's, 
and  vice  versd  for  the  left  eye.  The  arrangement  of  the  mirror 
in  the  Westminster  Ophthalmoscope  very  much  facilitates  the 
examination  of  the  eye  by  the  direct  method.  The  beginner 
will  find  more  difiiculty  in  gaining  a  distinct  view  of  the  fundus 
of  the  eye  by  this  means  than  by  the  examination  of  the  actual 
inverted  image  ;  nevertheless,  it  produces  a  much  larger  image, 
so  that  the  fundus  of  the  eye  may  thus  be  studied  in  detail  with 
great  accuracy.  In  all  cases  requiring  the  use  of  the  ophthalmo- 
scope both  methods  of  examination  should  be  employed. 

The  Lateral  Method  0/  Illumination^  or  the  Exandnaiion  of 
the  Eye  by  Transmitted Ught, — For  this  purpose  the  observer  and 
patient  are  seated  opposite  one  another,  and  the  lamp  is  placed 
in  advance,  and  to  one  s.de  of  the  latter,  in  order  that  its  rays 
may  be  concentrated  upon  the  eye  under  examination  by  a 
convex  lens.  The  eye  being  illuminated  in  this  way,  the  observer 
can  magnify  any  part  of  the  iens,  iris,  or  cornea  with  a  convex 
glass  held  in  front  of  the  eye. 

By  this  means  valuable  aid  is  afforded  the  surgeon,  especially 
in  detecting  foreign  bodies  in  the  anterior  chamber,  or  in  cases 
of  synechia  and  occlusion  of  the  pupil  from  false  membranes. 
NebuIcC  also,  which  are  difficult  to  appreciate  with  the  unaided 
eye,  may  thus  be  distinctly  defined.  In  fact,  abnormal  changes 
going  on  in  the  lens  and  the  structures  anterior  to  it,  are  fre- 
quently best  appreciated  by  the  lateral  method  of  examination. 


Kbrato- 

SCOI'V. 


KERATOSCOPY. 

Keratoscopy  is  best  explained  by  placing  a  convex  lens  at 
such  a  distance  from  a  screen  that  rays  of  light  passing  through 
the  lens  from  a  concave  mirror  are  focussed  on  the  screen. 
Under  these  circumstances  a  bmall  and  bright  image  of  the 
lamp  is  formed,  with  a  sharply  defined  and  dense  surrounding 
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shadow.  If  the  lens  is  now  brought  nearer  to,  or  removed  from 
the  screen,  the  image  of  the  lamp  becomes  feebler,  and  the  Method  of 
line  of  demarcation  between  it  and  the  surrounding  shadow  ^jl^J^S^. 
is  ^nter.  As  the  lens  is  moved  to  different  distances  from  the 
screen  the  variations  between  the  brightness  of  the  image  and 
the  surrounding  shadow  will  be  evident.  At  the  same  time, 
supposing  the  concave  mirror  from  which  the  light  is  reflected  is 
rotated,  the  direction  of  the  image  and  shadow  will  be  seen  to 
move  on  the  screen  in  a  direction  opposite  to  that  in  which  the 
mirror  is  rotated.  If  this  principle  is  applied  to  the  human  eye, 
and  light  reflected  from  the  surface  of  a  concave  mirror  (ophthal-  Keratoscopy. 
moscope)  is  directed  into  the  eye,  on  looking  through  the  sight- 
hole  of  the  instrument  we  perceive  an  illuminated  area  sur- 
rounded by  a  deep  shade  on  the  retina.  But  since  the  image  is 
seen  through  the  media  of  the  eye,  the  direction  in  which  the 
image  moves  as  the  mirror  is  rotated  will  depend  upon  the  re- 
fraction of  the  eye  under  examination.  In  examining  an  eye 
in  this  way  it  is  advisable,  though  not  absolutely  necessary, 
to  apply  atropine  so  as  to  dilate  the  pupil.  The  patient's  eye 
should  be  about  four  feet  from  that  of  the  surgeon ;  the 
room  should  be  darkened,  and  the  patient's  eye  shaded  by  a 
screen.  The  observer  must  correct  his  own  refraction  if  he  is 
not  emmetropic.  The  mirror  of  the  ophthalmoscope  used  must 
be  concave,  and  the  light  thrown  from  it  on  to  the  patient's  eye 
at  an  angle  of  about  io°  or  i$°. 

Under  these  conditions  we  see  a  clearly  defined  image,  with  a 
surrounding  shadow  on  the  retina  of  the  patient's  eye.  As  the 
mirror  is  rotated  the  image  and  shadow  move  in  the  opposite 
direction  if  the  eye  is  hypermetropic,  emmetropic,  or  slightly 
iiiyopic.  But  if  the  image  and  shadow  move  in  the  same  direc- 
tion as  the  mirror  the  eye  is  certainly  myopic,  to  the  extent 
of  I  D. 

Dr.  Chamley  first  pointed  out  the  fact  that  when  an  eye  is 
under  examination  as  above  described,  the  higher  the  hyperme- 
tropia  or  myopia  the  smaller  is  the  image  which  we  obtain  of  the 
optic  disc,  so  that  in  very  high  degrees,  we  see  not  only  the  white 
of  the  disc  but  also  some  of  the  surrounding  fundus  of  the  eye. 
On  the  other  hand,  in  emmetropia,  or  low  degrees  of  myopia 
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and  hypermetropia,  the  disc  appears  so  large  that  we  cannot  see 
the  white  of  it  '^  With  equally  rapid  rotations  of  the  mirror,  then, 
the  light  would  have  to  travel  much  faster  over  the  large  image 
of  the  latter  than  the  small  image  of  the  former  condition,"* 
and  so  the  difference  in  the  rate  of  movement  of  the  shadow  is 
the  test  of  the  amount  of  the  existing  error  of  refraction. 

Kcratoscopy  may  assist  us  in  forming  a  diagnosis  in  various 
cases,  but  is  not  likely  to  supersede  the  more  exact  methods  of 
testing  errors  in  the  refraction  of  the  eye.  Its  practical  appli- 
cation will  be  described  in  the  chapter  devoted  to  hypermetropia, 
myopia  and  astigmatism. 

OPHTHALMOSCOPIC  APPEARANCES  OF  THE  HEALTHY   EYE. 

Colour  of         Colour  of  the  Fundus, — The  whole  of  the  interior  of  the 
funduT^*^  retinal  sphere  which  can  be  brought  into  view  through  the 
pupil,  or  the  fundus  oculi,  as  it  is  usually  termed,  is  among  all 
dark  races  different  in  colour  from  that  which  is  present  among 
Europeans.    This  difference  arises  from  the  light  being  reflected 
back  from  the  deep  brown  or  black  pigment,  filling  the  hexa- 
gonal cells  of  the  retina  in  dark  races,  and  obscuring  the  vas- 
varies  in       cular  Structure  which  is  situated  behind  it.    The  fundus  of  the 
rac^°'       eye  therefore  appears  of  a  brownish-grey  colour  among  these 
people  ;  whereas  in  fair  Europeans  it  is  of  a  crimson  orange\^t^ 
the  incident  light  being  reflected  from  the  vascular  network  of 
the  choroid,  which  is  seen  through  the  transparent  retina. 

Aupearance  The  optic  disk,  or  papilla^  which  is  the  termination  of 
dl'lc*  ^"^  ^^^  o^lic  nerve,  or  the  spot  at  which  it  expands  into  die 
retina,  will  be  found  about  one-tenth  of  an  inch  internal  to 
the  axis  of  the  eye;  it  is  the  first  point  which  attracts  the 
observer's  attention  in  making  an  examination  with  the 
it«  fonn  and  ophthalmoscopc.  The  shape  of  the  healthy  papilla  is  generally 
circular,    but  it   frequently  appears   oval,   because  the  qptic 


•  **  Refraction  of  the  Eye";  its  Diagnosis,  and  the  Correction  of  its 
Errors,  with  a  Chapter  on  Keratoscopy/'  by  A.  Stanford  Morton,  M.B.t 
F.K.C.S.,  p.  31. 
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nerve  and  papilla  are  inserted  sideways  into  the  eye,  and  we  see 
it  more  or  less  obliquely,  and  consequently,  it  is  shortened  in 
its  horizontal  diameter.  In  other  cases  this  oval  form  is  due 
to  a  real  irregularity  of  the  optic  nerve,  or  to  an  irregularity  in 
the  dioptric  media,  notably  in  astigmatism.  The  size  of  the 
optic  disc,  is  by  no  means  the  same  in  all  cases,  and  will 
appear  to  be  augmented  or  lessened  according  to  the  power 
used  to  magnify  it. 

The  colour  of  the  disc  is  not  uniform,  its  outer  part  being  optic  disc. 
greyish  and  mottled.  This  appearance  is  caused  by  the  difference 
in  the  light  reflected  from  the  nerve  tubules,  which  is  greyish, 
and  that  from  the  white  glistening  bands  forming  the  lamina 
cribrosa.  At  the  point  of  exit  of  the  retinal  vessels  the  white 
appearance  is  very  marked,  and  often  presents  a  little  pit  or 
hoUow.  The  inner  half  of  the  disc  is  of  a  decidedly  redder 
tint  than  the  outer  half,  because  it  is  more  thickly  covered 
by  vessels  and  nerve  fibres,  and  hence  there  is  no  reflection 
from  the  fibres  of  the  lamina  cribrosa  in  this  situation.  It  is 
absolutely  necessar>'  to  become  acquainted  with  the  different 
appearances  which  may  be  presented  by  the  healthy  optic  disc, 
or  these  varying  conditions  may  be  mistaken  for  indications  of 
disease ;  the  outer  gre>ish-vvhite  tint,  the  central  depressed 
appearance  and  whitish  hue,  together  with  the  inner  pinkish  half 
of  the  disc,  are  conditions  which  vary  considerably,  but  are 
more  or  less  distinctly  recognizable  in  all  healthy  eyes. 

At  the  point  where  the  lamina  cribrosa  ceases,  the  optic  nerve 
is  contracted,  and  the  opening  in  the  choroid  being  narrow,  in  a 
certain  measure  compresses  the  nerve  trunk ;  for  this  reason,  a 
sort  of  double  border  is  often  seen  around  the  margin  of  the 
optic  papilla.  Under  the  choroidal  margin  is  the  line,  more  or  Nerve 
less  dark,  that  indicates  the  border  of  the  opening  in  the  choroid  ;  "°  *** 
under  the  sclerotic  margin  is  a  bright  crescent  or  circle,  formed 
by  the  curving  round  of  the  sclerotic  fibres,  and  appearing 
between  the  choroidal  margin  and  the  fine  greyish  line  that 
indicates  the  narrowest  part  of  the  nerve  itself,  and  is  therefore 
called  the  proper  nerve-boundary.  The  latter  under  normal 
circumstances  is  not  usually  sharply  defined.  The  choroidal 
nm  is  always  strongly  marked,  especially  at  the  outer  border  of 
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a  well-defined  deposit  of  pig- 
t  be  mistaken  for  a  diseased  condition  oC 


the  disc,  where  it 
ment ;  this  must 
the  parts. 


The  poinl  at  which  the  central  artery  and  vein  of  tlic  retinc 
enier  the  eye  through  the  optic  disc  is  subject  to  considerabls 
variation.  Generally  the  artery  passes  through  the  whitish  and 
depressed  centre  of  the  papilla,  and,  after  emerging  fiom  tlw 
disc,  divides  dichotomously,  its  branches  rami(>'ing  in  all  direo-- 
tions  towards  the  periphery  of  the  retina ;  but  the  ceatdl 
artery  may  perforate  the  disc  at  any  other  point ;  not  un£r» 
([uently  one  or  two  larger  branches  are  noticed  in  the  cenir 
the  papilla,  while  others  pass  through  its  circuniference,  perl 
dose  up  to  the  scleral  margin  of  the  disc, 
'<t  The  apparent  calibre  of  the  vessels  will  \'ary  with  the  magi^ 
'  fying  power  employed  in  observing  them ;  practice  alone  w 
thus  enable  us  to  appreciate  abnormal  changes  in  the  calibre 
these  vessels.  One  frequenily  reads  accounts  in  which  ibS 
retinal  vessels  are  said  to  be  ovet-full  or  empty,  as  the  cue  m^ 
be ;  but  in  truth  it  is  most  difficult  to  determine  this  point. 

The  arteries,  as  well  as  their  branches,  are  thinner,  lighter 
colour,  and  straighter  than  the  veins,  which  are  darker  in  oolonl' 
and  more  sinuous  in  their  course.  The  arteries  seem  Id  bSt 
trajisparcnt  in  their  centres  ;  this  arises  from  the  diRerence  in  ll 
de^ce  of  illumination  of  the  prominent  centres  of  the  arterici^ 
as  contrasted  with  their  sides:  from  their  conformation, 
is  evident  that  the  sides  of  a  vessel  would  receive  and  rcfln 
rvlatively  less  light,  and  therefore  appear  in  shade. 

If  in  the  normal  eye  the  central  vein  be  carefully  examined, 
pulsation  may  often  be  noticed  in  it,  which  will  be 
more  evident  on  gentle  pressure  being  made  on  the  ej'eball. 
ihe  compressing  force  be  increased  beyond  a  cerUin  point,  tbfl 
pulsation  at  once  stops,  and  the  \-eins  become  almost  inv 
from  the  cessation  of  the  llow  of  blood  through  them.  Ii 
healthy  eye  no  arterial  putsecan  be  seen,  but  if  pressure  be  i 
on  the  eyeball  it  will  become  apparent.  We  noticed  this  la 
a  marked  in.'knner  in  cases  acconipanicd  with  considerable  Ini 
ocular  pressure,  as  for  instance,  in  gUucomn, 
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Mr.  Edgar  A.  Browne  remarks :  '^  The  following  are  the  main 
differential  points  between  the  appearances  presented  by  the 
retinal  arteries  and  veins:*— 


Arteries. 
Smaller. 
Bright  red,  tending  to  scarlet 

(approximate). 
Edge  and  bright  central  streak, 

well  marked. 
Course  straight. 
Cross  over  veins. 
Pulsation  very  difHcuIt  to  see. 


Veins. 

Larger. 

Dull  red,  tending  to  crimson 

(approximate). 
Colour  more  uniform. 


transparent. 


Course  sinuous. 
Cross  under  arteries. 
Pulsation  easily  seen." 

TA^  Retina. — ^The  retina  is  so  transparent  a  structure  that  Ai 
when  examined  by  the  ophthalmoscope  the  small  amount  of  ®"***'^*°*' 
light  reflected  from  it  is  lost  in  the  abundant  reflection  from  almost 
the  bright  scarlet  background  of  the  choroid  ;  but  in  the  case 
of  the  natives  of  India  and  other  dark  races,  the  retina  may 
be  distinctly  recognized  as  a  grey,  striated  layer,  lying  over 
the  black  hexagonal  cells  of  the  retina,  and  extending  from  the 
circumference  of  the  optic  disc  as  far  outwards  as  the  ora 
serrata. 

The  Macula  Lutea  will  not  be  recognized  until  the  student  xhe  macula 
has  had  some  practice  with  the  ophthalmoscope.  It  is  situated  ^"*«*' 
in  the  axis  of  vision,  and  its  position  may  be  found  from  the 
fact  of  the  retinal  vessels  passing  above  and  below  it,  but  not 
crossing  the  macula  lutea,  which  appears  as  a  slight  depression 
in  the  retina,  of  a  reddish-brown  tint  with  oval  borders,  or  as  a 
minute  red  spot  occasionally  surrounded  by  a  yellowish  ring. 
In  healthy  eyes  the  macula  can  only  be  clearly  made  out  in  about 
25  per  cent,  of  the  cases  examined,  or  in  about  40  per  cent  of 
the  cases  which  present  themselves  at  the  hospitals.  The  sensi- 
tiveness to  light  of  this  spot,  its  dazzling  reflex,  and  its  similarity 
in  appearance  to  the  surrounding  fundus  arc  the  chief  reasons 
which  prevent  its  being  clearly  seen. 


•  **  How  to  Use  the  Ophthalmoscop*,"  by  Edgar  A.  Browne,  Surgeon 
:  'j  tl.c  Liverpool  Eye  and  Ear  Infirmary. 
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The  appear-  The  Choroid, — A  layer  of  fine  capillary  vessels  extends  im- 
^orokL  mediately  behind  the  lamina  vitrea  of  the  choroid,  and  between 
these  vessels  and  the  sclerotic  the  venae  vorticosae  and  laige 
branching  pigmented  cells  of  the  choroid  are  situated  (Fig.  7).  It 
follows,  in  consequence  of  this  arrangement  of  the  vessels,  that 
when  examining  the  eye  with  the  ophthalmoscope,  light  passing 
through  the  transparent  media  falls  on  the  capillary  layer  behind 
the  retina  (provided  the  hexagonal  cells  of  the  choroid  are  trans- 
parent), and  the  light  which  is  reflected  back  to  the  eye  of 
the  observer  from  this  layer  of  vessels,  gives  the  uniform  red 
colour  of  the  background  of  the  eye  in  the  healthy  fair-skinned 
European.  In  albinos,  or  in  persons  in  which  there  is  very  little 
pigment  in  the  choroid,  the  larger  vessels  of  the  venae  vorticosae 
may  be  seen.  Evidently,  as  the  vascular  and  pigmented  layers  of 
The  kIc-  the  choroid  line  the  inner  surface  of  the  sclerotic,  it  is  impossible 
^^^'  to  see  this  latter  structure  with  the  ophthalmoscope,  unless,  as 

often  happens  in  consequence  of  atrophy  of  the  choroid,  a  por- 
tion of  its  vascular  and  cellular  structures  is  destroyed,  and  then 
the  white  glistening  sclerotic  may  be  seen. 

The  cornea,  aqueous,  lens,  and  vitreous,  being  in  the  healthy 
eye  perfectly  transparent,  no  light  is  reflected  from  them  when 
under  examination  by  the  ophthalmoscope,  and  consequently 
they  are  invisible. 
Examinadcm  In  examining  the  vitreous,  the  patient  must  be  nuide  to  look 
in  various  directions.  By  this  means  opacities  will  be  seen  to 
move  quickly  to  and  fro  if  they  exist  in  the  vitreous  humour, 
which  under  these  circumstances  is  generally  fluid.  The  direct 
method  should  be  employed  in  making  an  examination  of  the 
vitreous  humour,  lens,  or  cornea. 


CHAPTER  III. 
DISEASES   OF   THE   ORBIT. 

Injuries  of  the  Orbit — Diseases  of  the  Bones — Inflammation  of 
ike  Cellular  Tissue — Orbital  Growths  and  Tumours — Dish' 
cation  of  the  Globe  of  the  Eye — Extirpation  of  the  Eyeball— 
Diuases  of  the  Lachrytnal  Gland, 

INJURIES  OF  THE  ORBIT. 

Contusions  and  Fractures. — A  blow  or  fall  upon  the  Fractures 

AMD  CTl^  W 

outer  ridge  of  the  orbit  is  usually  followed  by  no  other  conse>  tusions. 
quences  than  a  "  black  eye/'  but  it  sometimes  happens  that  an 
injury  of  this  kind  causes  a  fracture  of  the  orbital  plate  of  the 
frontal  bone.  In  cases  of  this  description  there  is  frequently 
considerable  ecchymosis,  which  first  appears  beneath  the  con- 
junctiva of  the  globe  of  the  eye ;  then  beneath  the  palpebral 
conjunctiva,  and  subsequently  in  the  integument  of  the  eye- 
lids. 

Penetrating  Wounds  of  the  Orbit.— The  first  point  to 
be  ascertained  in  the  case  of  a  punctured  or  gunshot  wound  of 
the  orbit  is  as  to  the  presence  of  a  foreign  body  in  the  wound  :  Search  for  a 
our  finger  or  probe  will  be  our  best  guide  in  arriving  at  a  con-  bodjfT 
elusion  on  this  point,  and  should  we  discover  a  foreign  body 
lodged  in  the  orbit,  we  must,  if  necessary,  enlarge  the  external 
opening  to  such  an  extent  as  to  enable  us  to  remove  it.   Instances  and  remove 
are  recorded  in  which  a  bullet  has  remained  embedded  in  the  *'* 
orbit  for  years,  apparently  without  producing  any  ill  effects  ;  but 
in  ninety-nine  cases  out  of  a  hundred,  unless  the  foreign  body 
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be  removed,  inflammation,  and  suppuration  of  the  tissues  of  the 
orbit  will  ensue,  and  very  possibly  irreparable  damage  be  done 
to  the  eye. 

The  second  point  to  be  noticed  is  the  direction  which  the 
instrument  has  taken  ;  if  this  be  towards  the  brain,  the  case  may 
be  a  most  serious  one,  and  our  prognosis  must  be  correspond- 
ingly guarded.  The  extent  of  the  external  injury  cannot  be 
relied  on  as  an  indication  of  the  severity  of  the  wound  ;  in  fact, 
on  a  casual  examination  no  contusion  may  be  detected  in  the 
skin,  the  eyelids  having  been  open  when  the  instrument  inflicting 
the  wound  passed  through  the  orbit  and  entered  the  brain.  This 
point  is  forcibly  illustrated  by  the  following  case,  related  by  Mr. 
Guthrie  :♦  A  boy  was  struck  while  at  play  with  an  iron  wire  in 
the  right  eye ;  there  was  no  external  wound  to  be  seen,  but  there 
was  considerable  chemosis  of  the  conjunctiva  of  the  upper  and 
inner  part  of  the  eyeball.  Four  days  after  the  accident  the 
patient  complained  of  sickness  and  pain  in  the  head  ;  this  was 
followed  by  restless  delirium  and  coma,  and  on  the  sixth  day 
after  the  accident  the  patient  died.  On  examination,  it  was 
found  that  a  piece  of  the  iron  wire  had  passed  under  the  upper 
lid,  and  through  the  posterior  part  of  the  orbitar  plate  of  the 
frontal  bone  into  the  anterior  lobe  of  the  brain,  which  was 
softened  and  bedewed  with  matter.  This  case  shows  the  extreme 
caution  necessary  in  forming  a  prognosis  under  such  cireum* 
stances. 

If  for  twelve  or  fourteen  days  after  the  accident  has  occurred, 
no  head  symptoms  have  super\'ened,  we  may  be  hopeful  as  to 
the  result,  but  the  patient  is  not  safe  from  ulterior  bad  conse- 
quences for  some  time  afterwards. 

Gunshot  Wounds  of  the  Orbit,  in  a  practical  point  of 
view,  differ  in  no  respect  from  punctured  wounds,  always  taking 
into  consideration  the  occasional  unaccountable  wanderings 
which  a  ball  pursues  in  this,  as  in  other  parts  of  the  body.  As 
already  directed  in  the  case  of  other  foreign  bodies,  the  presence 
or  not  of  the  bullet  in  the  orbit  must  first  be  determined,  and 
then  the  direction   it  has  taken  ascertained  ;    lastly,  it  is  as 


•  ''Commentaries  on  Surgery,"  p.  374,  6th  edit.,  1865. 
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necessary  to  remove  a  ball  from  this  situation  as  any  other  sub- 
stance.  We  occasionally  meet  with  instances  in  which  a  number  Small  shot 

m  orbtt. 

of  small  shot  have  penetrated  the  conjunctiva,  and  perhaps, 
glancing  off  from  the  sclerotic,  have  become  imbedded  in  the 
cdlular  tissue  of  the  orbit.  In  a  case  of  this  kind,  all  the  shot 
that  can  be  extracted  without  making  a  deep  incision  into  the 
cellular  tissue,  should  be  removed ;  the  remainder  will  become 
encysted,  or  in  time  make  their  way  to  the  surface,  and  may  May  be 
tlien  be  extracted ;  it  is  not  advisable  to  search  for  them  in  the  *°*^^ 
deeper  structures  contained  within  the  orbit 


DISEASE  OF  THE  BONES. 

Inflammation  of  the  Periosteum  of  the  bones  of  the  p«rios- 
orfoU  may  be  either  acute  or  chronic,  and  the  symptoms  to  ORRrr?'' 
which  it  gives  rise  will  accordingly  vary  in  their  intensity,  and 
in  the  rate  at  which  they  advance. 

Periostitis   in    this   situation   most   commonly  arises  from  Causes. 
s>'philis,  either  acquired  or  hereditary  ;  it  may  result  from  an 
injury,  or  from  exposure  to  cold.    The  periosteum  of  the  ex- 
temal  margin  of  the  orbit  is  most  frequently  affected,  a  swollen.  Symptoms. 
and  on  pressure,  painful  spot   will   be   detected ;  but  if  the 
membrane  towards  the  back  of  the  orbital  fossa  is  involved, 
it  is  more  difficult  to  ascertain  the  nature  of  the  disease.    The  fain 
patient  usually  complains   of  deep-seated  pain   in  the  orbit,  on  pressure. 
which  increases  towards  bedtime  ;    the  globe  of  the  eye  pro- 
trudes more  or  less  from  its  socket ;  as  the  disease  advances,  the 
inflammatory  action  is  likely  to  extend  to  the  cellular  tissue  of  the 
orbit,  terminating  in  suppuration.     In  the  earlier  stages  of  peri- 
ostitis so  situated,  if  pressure  be  made  with  the  point  of  the 
Enger  deeply  into  the  orbit,  we  may  probably  detect  a  parti- 
cularly painful  spot  corresponding  to  the  diseased  periosteum, 
and  if  nocturnal  exacerbations  of  pain  are    well  marked  (the 
patient  having  had  syphilis)  we  may  be  certain  as  to  the  nature  ^.  . 
of  the  malady.  euished 

It  is  sometimes  difficult  to  form  a  diagnosis  between  acute  cellui 
periostitis  of  the  deeper  parts  of  the  orbit  and  inflammation  of  >"''»"»""" 
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its  cellular  tissue.*  In  cases  of  periostitis,  as  above  remarked, 
by  pressure  against  the  walls  of  the  orbit  we  may  reach  one 
particular  spot  that  is  exquisitely  painful ;  or  by  forcing  the  eye- 
ball back  into  the  socket,  this  tender  spot  may  be  indicated. 
Moreover,  as  the  swelling  of  the  periosteum  and  cellular  tissue 
around  it  will  at  first  be  limited,  the  eyeball  will  be  protruded 
in  the  opposite  direction  to  that  in  which  the  inflanmiation  is 
situated ;  for  instance,  if  the  periosteum  in  the  upper  part  of 
the  orbit  is  inflamed,  the  globe  of  the  eye  will  be  thrust  down- 
wards. In  diffuse  inflammation  of  the  cellular  tissue  of  the 
orbit,  no  one  spot  w^ill  be  specially  painful,  and  the  protrusion  of 
the  eyeball  will  be  more  uniform  ;  the  skin  of  the  lids  becomes 
involved,  and  the  course  of  the  disease  is  usually  more  rapid  than 
in  periostitis  :  nevertheless  the  diagnosis  is  often  perplexing,  but 
is  much  simplified  if  the  patient  has  a  histor>'  of  syphilis. 

Treatment, — If,  from  the  intensity  of  the  symptoms,  we  have 
reason  to  suppose  that  suppuration  beneath  the  periosteum  has 
taken  place,  we  are  justified  in  exploring  the  part  with  a  grooved 
needle ;  and  should  we  discover  the  presence  of  pus,  we  must  at 
once  cut  down  along  the  needle  upon  the  collection  of  matter* 
and  allow  it  free  exit.  If  this  is  not  done,  destruction  of  the 
bone  will  surely  occur,  or,  it  may  be,  the  inflammatory  action 
will  extend  to  the  lining  membrane  of  the  skullf  I  need 
hardly  remark  that  great  caution  should  be  exercised  in  making 
an  incision  into  the  orbit,  on  account  of  the  complicated  anatomy 
of  the  parts,  but  we  are  bound,  nevertheless,  to  operate  without 
hesitation.  I  have  in  several  cases  of  the  kind,  after  exploring 
the  part  with  a  grooved  needle,  run  a  director  along  the  groove 
of  the  instrument,  and  so  torn  open  the  cellular  tissue,  simply 
incising  the  skin,  so  as  to  give  exit  to  the  pus. 

In  cases  of  periostitis  connected  with  s>'philis  full  doses  of 
iodide  of  potassium  will  control,  if  not  cure  the  disease. 

Necrosis. — Necrosis  of  one  or  more  of  the  bones  of  the 


•  A.  (jriife  on  Exophthalmos  :  OphtJuilmic  Ktt'ictVf  vol.  i.  p.  137, 
t  Poland  on  Protrusion  of  the  Kyclall.     Case  of  severe  cerebcal 

symptoms  coma  and  death,  following  an  internal  node  of  the  orbit : 

O/hthalmic  Hospital  Reports,  vol.  ii.  p.  225. 
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orbit,  as  has  just  been  remarked,  may  follow  periostitis,  or  it  may 
take  place  in  consequence  of  direct  violence,  or  from  inflamma- 
tion of  the  cellular  tissue  of  the  orbit.    I  have  had  a  case  of  Case. 
this  kind  lately  under  my  care.    A  man  of  the  name  of  Tait 
was  exposed  to  severe  cold ;  the  following  day  inflammation  of  Following 
the  cellular  tissue  of  the  right  orbit  set  in,  and  at  the  end  of  tionofcei- 
fourteen  days  a  considerable  quantity  of  pus  escaped  through  an  ^"^  '***"®' 
opening  at  the  inner  and  upper  part  of  the  superior  eyelid. 
Ultimately  a  fistula  formed  in  this  situation,  and  small  portions 
of  necrosed  bone  have   since  been  constantly  coming  away. 
When  I  saw  this  man  for  the  first  time  dead  bone  was  felt 
in  the  roof  of  the  orbit,  he  was  blind  with  the  right  eye,  and  on 
making  an  ophthalmoscopic  examination,  I  found    the   optic  Ending  m 
disc  atrophied.    The  inflammatory    action  had  attacked  the  of  cKe 
cellular  tissue  of  the  orbit,  and  extending  to  the  optic  nerve,  ^^ 
had  caused  atrophy  of  the  papilla. 

Treatment. — In  instances  of  necrosis,  unless  exfoliation  has  Treatment, 
taken  place,  it  is  better  to  wait  patiently  until  the  dead  bone 
has  separated,  when  it  may  be  cut  down  upon  and  removed. 
The  structures  contained  in  the  orbit  arc  closely  packed  and 
of  an  important  character ;  except,  therefore,  in  instances  un-  Sparing 
equivocally  demanding  the  use  of  the  knife,  it  is  advisable  to  ference. 
be  as  sparing  as  possible  of  its  employment. 

Caries  of  the  Bones  of  the  Orbit.— The  following  case  Caries. 
affords  an  instance  of  the  terrible  mischief  which  sometimes  re- 
sults from  this  disease,  especially  under  injudicious  treatment : — 

G.  C  S.,  aged  eighteen,  admitted  under  my  care  into  hospital  Case, 
on  August  20.    Up  to  within  the  last  twelve  months  he  had 
enjoyed  good  health,  and  been  employed  as  a  compositor ;  there 
was  no  history  of  either  hereditary  or  acquired  syphilis.    A  year 
ago  he  began  to  suffer  from  pain  in  the  head,  and  shortly  after- 
wards from  a  discharge  of  blood  and  matter  from  his  nose  ;    for 
this  he  was  salivated,  the  ptyalism  lasting  two  months  ;  he  also  Prolonged 
had  leeches  applied  to  his  temples.    Some  time  afterwards,  on     •^*'*°"- 
rising  one  morning,  he  discovered  that  he  could  no  longer  see  lx)«  of 
»ith  the  left  eye,  and  within  a  short  time  the  sight  of  his  right  $mcil.*" 
eye  was  destroyed.  His  digestive  system  and  his  mental  faculties 
were  perfect ;  he  had  lost  the  sense  of  smell.    The  right  eyeball 
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protruded  considerably,  and  the  cornea  was  hazy.  'There  was  a 
fistulous  opening  at  the  inner  part  of  the  left  upper  e>''elid,  and 
through  this  a  probe  could  be  passed  far  back  into  the  orbit ;  no 
dead  bone  was  felt.  The  left  eye  was  less  prominent  than  the 
right  one»  and  the  dioptric  media  were  transparent  :  the  margin 
of  the  optic  disc  was  ill-defined,  and  like  the  retina  looked 
cloudy ;  the  retinal  vessels  of  normal  size.  The  patient 
g^dually  became  weaker,  he  was  troubled  with  severe  pain  in 
the  head  and  often  had  attacks  of  obstinate  vomiting,  but  his 
speech  and  mental  faculties  remained  perfect.  Soon  after  his 
admission  both  eyeballs  were  observed  to  throb  or  pulsate  in  a 
most  remarkable  manner  after  the  slightest  exertion,  for  instance 
on  rising  in  bed,  the  pulsations  being  synchronous  with  those  of 
the  heart. 

The  boy  died  on  the  i8th  of  Februar>' ;  the  whole  of  the  orbital 
plate  of  the  frontal  bone,  and  the  greater  part  of  the  body  of  the 
sphenoid  had  been  destroyed  by  caries,  so  that  nothing  but  the 
thickened  dura  mater  intervened  between  the  brain  and  the 
tissues  contained  in  the  orbital  fossa ;  the  pulsation  of  the 
globes  was  thus  easily  accounted  for. 

F I STULiE— Caries  of  the  walls  of  the  orbit  is,  fortunately, by 
no  means  always  so  destructive  as  in  the  case  of  this  lad  ;  the 
disease  is  often  confined  to  a  small  portion  of  the  bones,  and  a 
fistulous  opening  forms  between  this  spot  and  the  skin,  through 
which  a  thin  watery  fluid  constantly  oozes  away,  and  the  soft 
disintegrated  bone  may  be  felt  with  a  probe. 

The  fistuUe  thus  formed  in  cases  of  necrosis  and  caries  are 
frequently  more  troublesome  to  cure  than  the  disease  itself;  the 
external  opening  is  maintained  by  adhesions  to  the  periosteum, 
and  thus  a  puckered  cicatrix  forms,  which  often  leads  to  eversion 
of  the  eyelid. 

Fistulous  openings  of  this  kind  are  probably  best  treated  by 
injecting  the  liqueur  I'illate  of  the  French  surgeons,  or  a  similar 
preparation,  into  the  fistula  evcr>'  third  or  fourth  day.*    At  first, 


*  The  following  is  the  composition  of  the  Liqueur  ViUate^  after  M. 
Notta  :^  Liquid  subacetate  of  lead  30  parts,  sulphate  of  copper  and 
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the  injection  may  cause  considerable  pain  and  inflammation, 
but  this  soon  subsides,  and  each  subsequent  injection  causes 
less  irritation.  In  some  of  these  cases  not  only  does  the  fistula 
heal  under  this  treatment,  but  healthy  action  appears  to  be 
excited  in  the  diseased  bone.  If,  as  is  generally  the  case,  the 
disease  of  the  bone  depends  on  syphilis,  fiill  doses  of  iodide  of 
potash  must  be  administered. 

INFLAMMATION  OF  THE  ORBITAL  TISSUES. 

Inflammation  of  the  Cellular  Tissue.— The  cellular  acute 
tissue  contained  within  the  orbit  is  occasionally  the  seat  of 
acute  indammation  and  suppuration,  but  except  as  a  complica- 
tion of  traumatic  cases  or  periostitis  this  affection  is  rare ;  those 
instances  that  do  occur  usually  arise  from  the  spread  of  ery-  from  the 
sipelas  to  the  part.    Under  these  circumstances  the  eyeball  itself  erylfpcias 
generally  escapes,  but,  unfortunately,  the  patient's  sight  is  too 
often  much  impaired,  if  not  destroyed,  from  the  extension  of  the 
inflanunatory  action  to  the  optic  nerve,  or  from  eflfusion  into  the  JJ^^j^"^ 
retina  and  its  detachment  from  the  choroid.    Occasionally  the 
matter  burrows  into  the  sheath  of  the  muscles,  deranging  their 
action  and  giving  rise  to  diplopia.    A  much  more  serious  com- 
plication is  apt  to  occur  in  the  course  of  this  disease,  in  the  form 

of  SCpta-p>'2Cmia.  ""^  pyaemia. 

Tfu  Symptotns  of  inflammation  of  the  cellular  tissue  of  the 
orbit  are  as  follows : — The  patient  complains  of  a  throbbing  pain  Pain. 
in  the  part,  extending  to  the  temple,  side  of  the  head,  and  fre- 
quently to  the  muscles  of  the  back  of  the  neck ;  the  pain  is 
sometimes  excruciating,  and  the  patient  is  feverish  and  restless;  Fever, 
if  he  falls  off  to  sleep  he  probably  suffers  from  fearful  dreams. 
The  eyelids  are  swollen  and  of  a  dusky  red  colour,  the  conjunc-  Swelling 
tiva  becomes  uniformly  congested  and  chemosed,  and  the  eye-  coloration, 
hall  is  rapidly  protruded  to  an  uncertain  extent,  in  consequence 
of  the  effusion  that  takes  place  into  the  cellular  tissues  of  the 


wlphatc  of  zinc  each  15  parts,   white  vinegar  200  parts. — Miduo^ 
Cktrurgical  Review^  April,  1866,  p.  556. 

K  2 


I 


52 


DISEASES  OF  THE  ORBIT. 


Exophthal- 
mo6. 


Suppura- 
tion. 


Atrophy  of 
the  optic 
nerve^ 


or  globe. 


Chronic 
Inplamma' 

TION. 


Symptoms 
as  in  the 
acute  form. 


hut  leas 
severe. 


Distin- 
ffuikhed 
from  orbital 
tumours 


orbit.  The  globe  is  usually  thrust  directly  forwards,  and  not,  as 
in  periostitis  and  in  the  case  of  various  tumours,  with  a  certain 
deviation  from  the  axial  line,  according  to  the  direction  of  the 
compressing  force.  The  cornea  may  remain  bright  and  clear, 
or  it  may  be  that  from  exposure  to  the  atmosphere,  the  secretions 
on  its  surface,  and  that  of  the  conjunctiva,  form  hard  dark  crusts; 
the  cornea  becoming  cloudy  from  desiccation  of  its  epithelium, 
necrosis  follows,  and  the  eye  is  destroyed. 

In  the  course  of  ten  or  twelve  days  from  the  commencement 
of  the  attack,  we  may  generally  detect  one  or  more  points  at 
which  fluctuation  can  be  felt,  usually  at  the  upper  and  inner  part 
of  the  orbit.  As  soon  as  the  pus  has  been  evacuated,  the  pain 
and  swelling  diminish,  the  eyeball  sinks  into  its  socket,  and  the 
parts  regain  their  normal  position.  But  although  the  eyeball 
may  not  be  directly  destroyed  by  the  inflammatory  process,  >'et, 
as  I  have  before  remarked,  in  very  many  of  these  cases  the  optic 
ner\'e  is  more  or  less  involved,  and  is  subsequently  apt  to  become 
atrophied ;  or  necrosis  of  the  bones  of  the  orbit,  or  the  forma- 
tion of  extensive  cicatrices,  may  ultimately  lead  to  atrophy  of  the 
globe. 

In  Chronic  Inflammation  of  the  cellular  tissue  of  the 
orbit  the  symptoms  are  less  severe  than  those  above  described. 
The  patients  are  generally  the  offspring  of  syphilitic  parents. 

The  inflammatory'  process  usually  begins  as  a  gumma  in  the 
periosteum,  the  patient  complaining  of  pain  in  the  part,  which 
increases  towards  evening,  probably  extending  over  the  fore- 
head. As  the  inflammation  advances,  the  cellular  tissue  of  the 
orbit  becomes  involved,  the  conjunctiva  and  lids  are  red  and 
swollen,  and  the  eyeball  is  thrust  forward  to  a  greater  or  less 
extent ;  the  pain,  however,  is  far  less  severe  than  in  acute  in- 
flammation of  the  cellular  tissue,  on  account  of  the  gradually 
increasing  pressure  to  which  the  parts  are  exposed.  The  pro- 
trusion of  the  eyeball  in  these  cases  is  often  considerable,  and  as 
their  progress  is  slow,  it  is  only  by  a  careful  study  of  the  col- 
lateral symptoms  that  we  shall  avoid  an  error  in  our  diagnosis. 
In  cases  in  which  a  morbid  ^Towth  causes  the  eyeball  to  protrude, 
its  axis  usually  deviates  from  its  natural  position,  according  to 
the  direction  of  the  pressure  occasioned  by  the  tumour  {set  Figs. 
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I  i  and  12) ;  whereas  in  inflammation  of  the  cellular  tissue  this  is  and  ab- 
not  the  case.    In  doubtful  instances,  we  may  further  satisfy 
ourselves  as  to  the  presence  or  not  of  pus  in  the  orbit,  by  the  aid 
of  a  grooved  needle. 

Tk^  Treatment  of  inflanunation  in  the  cellular  tissue  of  the 
orbit,  differs  in  no  respect  from  that  of  similar  affections  in  other 
parts  of  the  body.     In  the  early  stages  of  the  more  sthenic 
fonns  of  inflammation  in  this  situation,  we  may  endeavour,  by 
leeches  and  cold  compresses  constantly  applied,  to  allay  the  Leeches. 
action  going  on  in  the  part,  and  to  prevent  suppuration  ;  but  if  ^*i^°*" 
this  does  not  succeed,  we  must  then  employ  poultices  and  hot  Poultices. 
fomentations.   As  soon  as  matter  has  formed,  the  abscess  should 
be  indsedy  the  pus  evacuated,  and  a  drainage  tube  introduced. 
Cotton  wool  pads  should  be  substituted  for  poultices. 

If  the  case  is  complicated  with  erysipelas,  I  need  hardly  say  stimulants 
that  antiphlogistics  are  not  to  be  thought  of ;  on  the  contrary,  £5.*^^^**^ 
the  patient's  strength  must  be  supported,  the  pulse  and  the  tem- 
perature of  the  body  being  our  safest  guides  as  to  the  amount  of 
Dourishment  and  stimulants  required.    I  have  faith  in  the  per- 
chloride  of  iron  in  these  cases :  fifteen  drops  of  the  tincture  Tr.  fem*. 
should  be  given  every  six  hours,  with  as  many  grains  of  chlorate 
of  potash.     Opium,  or  still  better,  the  chloral  hydrate,  will  be  Opium. 
required  to  enable  the  patient  to  sleep ;  indeed,  in  the  early 
stages  of  this  form  of  the  disease,  there  is  no  better  practice 
than  to  give  the  system  rest,  and  at  the  same  time  support  his  Support  the 
strength  with  soup  and  stimulants,  administering  also  the  tinct.  p*^'-'"'* 
fcrri  sesquichlor. ;  we  may  thus  hope  to  ward  oflf  the  suppurative 
stage  of  the  affection,  or  at  any  rate  promote  its  speedy  termi- 
nation.    We  must  bear  in  mind  the  fact,  that  so  long  as  the  Brain  tn 
inflammatory  action  lasts,  the  close  proximity  of  the  parts  to  ^"«*''- 
the  brain  endangers  its  extension  to  the  cerebral  membranes. 

Inflammation  of  the  Capsule  of  Tenon  (p.  i)  occa-  Inflamma- 
sionally  occurs  in  rheumatic  subjects ;  in  other  cases  it  is  capsulb  op 
said  to  arise  from  injuries  to  the  part,  or  it  may  be  from  ex-  Tbnon. 
tension  of  erysipelas  from  neighbouring  structures.* 

Symptoms.— TYi^  subconjunctival  tissue  is  deeply  injected,  ?J[j^^^ 


injection. 


"  Maladies  dcs  Ycux,"  Wccker,  vol.  i.  p.  696. 


54 


DISEASES  OF  THE  ORBIT. 


Pain. 


Exophthal- 
mos. 


Wannth. 

Pot. 
ioUid. 


but  the  iris  is  healthy,  nor  can  we  easily  account  for  the  persis- 
tent chemosis  and  injection  of  the  vessels  in  question.  The 
patient  complains  of  slight  pain  in  the  eye,  particularly  when  he 
turns  the  eyeball  from  side  to  side,  but  there  is  no  impairment 
of  vision ;  slight  protrusion  of  the  eye  may  occur,  and  the 
mobility  of  the  globe  be  impaired,  so  that  diplopia  may  exist. 

The  symptoms  above  described  usually  disappear  for  a  time, 
and  no  serious  consequences  are  likely  to  follow,  unless  in  cases 
preceded  by  erysipelas,  when  the  optic  nerve  is  liable  to 
become  involved,  optic  neuritis  and  atrophy  of  the  papilla 
resulting. 

Treatment. — Hot  compresses  generally  give  the  patient  much 
relief,  and  iodide  of  potassium  in  large  and  repeated  doses 
often  appears  to  be  very  serviceable. 
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ORBITAL  GRONVTHS  AND   TUMOURS. 

Exophthalmos,  or  protrusion  of  the  eyeball,  nuiy  be  con- 
veniently considered  under  two  heads  : — 

1st.  Protrusion  of  the  eyeball  arising  from  an  increase  in  the 
contents  of  the  orbit — as,  for  instance,  from  hypertrophy  of  its 
cellular  tissue,  or  the  growth  of  a  tumour 

2nd.  From  diminution  of  the  cavity  of  the  orbit,  by  the  en- 
croachment of  its  walls  upon  the  eyeball — as,  for  example,  in 
cases  of  bony  tumours  springing  from  the  walls  of  the  orbit,  or 
from  an  abscess  of  the  antrum  forcing  the  inferior  wall  up- 
wards.* 

Exophthalmic  Goitre.— Among  the  most  remarkable  of 
the  affections  of  the  orbit  included  under  the  first  heading,  is 
exophthalmic  goitre,  described  by  Dr.  Graves,t  and  more  fully 
elucidated  by  his  friend,  the  late  Professor  Trousseau,  in  his 
admirable  clinical  lectures.  He  considers  that  exophthalmk 
goitre  arises  from  a  neurosis  of  the  sympathetic,  resulting  in 
local  congestions,  the  proximate  cause  of  which  is  an  alteration 
produced  in  the  vaso-motor  apparatus.    "  It  is  a  morbid  entity, 


•  *'  Maladies  dcs  Vcux/'  Weckcr,  vol.  i.  p,  705. 
t  "  Clinical  Lectures,"  p.  587. 
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because  it  presents  special  phenomena ;  palpitation,  and  con- 
gestion of  the  thyroid  gland  and  of  the  eyeballs.  It  is  a  patho- 
logical variety  of  the  great  class  of  neuroses,  with  a  paroxysmal 
course,  and  should  be  regarded  as  entirely  distinct  from  oph- 
thalmos  due  to  organic  diseases  of  the  heart,  while  it  cannot 
be  confounded  with  goitre  proper."* 

Dr.  T.  Laycock  remarks  that  exophthalmic  goitre  occurs  Dr.  Lay. 

code  s 

under  a  variety  of  morbid  conditions  of  the  nervous  system,  view. 
When  the  exophthalmos  is  synmietrical,  it  is  spinal,  the  cervical 
and  dorsal  r^ons  of  the  spinal  cord  being  the  seat  of  the 
disease,  together  with  the  corresponding  cervical  and  dorsal 
divisions  of  the  sympathetic  ;  but  when  unsymmetrical,  it  is  due 
to  disease  of  the  trigeminal  ganglion,  and  branches  of  the  fifth 
pair.f  In  either  case,  it  seems  probable  that  from  irritation  of 
the  sympathetic,  hypertrophy  of  the  adipose  tissue,  and  dilata- 
tion of  the  veins  of  the  orbit  occur. 

Exophthalmic  goitre  is  almost  confined  to  the  female  sex. 
Out  of  fifty  cases  referred  to  by  Withusen,  only  eight  occurred  Rare  in 
in  men.^     It  may  be  induced  by  moral  causes,  or  by  privations  °*" 
which  have  produced  excessive  anaemia. 

Symptoms, — The  symptoms  of  this  remarkable  disease  are, 
in  the  first  instance,  nervous  irritability,  a  sensation  of  fulness 
in  the  head  and  face,  violent  palpitation,  usually  coming  on  in  Paipiu- 
parozysms.      In  the    case  of  female    patients,  menstruation  ^^°' 
generally  becomes  disordered.    Some  enlargement  of  the  thy-  Goitre. 
roid  gland  generally  occurs,  and  protrusion  of  the  eyeballs,  Protrusion 
alike  on  both  sides,  conunences.     This  may  be  very  gradual  in  °  *y*°**"- 
its  progress,  and  is  preceded  by  obvious  changes  in  the  integrity 
of  the  muscular  apparatus  of  the  eyes,  their  axes  being  inverted ; 
the  eyes   have  also  a  remarkable  staring  expression   due  to 
retraction  of  the  upper  eyelid  ;  the  lid  fails  also  to  follow  the 


♦  *•  Lectures  on  Clinical  Medicine,'*  by  A.  Trousseau  ;  translated  by 
In.  Bazire,  p.  579. 

t  On  the  Ccrebro- Spinal  Origin  and  Diagnosis  of  the  Protrusion  of 
:he  Eyeball,  commonly  called  Anaemic,  by  Dr.  T.  Laycock  :  Medico^ 
Chirurg.cal RnitiOt  July,  1 863,  p.  25 1. 

♦  Dublin  Medical  Press^  voL  xlii.  July,  1859. 
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movements  of  the  globe  of  the  eye  as  the  plane  of  vision  rises 
and  falls— -it  remains  too  much  elevated,  so  that  when  the  eye- 
ball is  directed  downwards  more  or  less  of  the  sclerotic  is  ex- 
posed. The  eyeballs  continue  mobile,  but  may  in  time  become 
so  far  protruded  as  to  prevent  the  patient  from  closing  the  eye- 
lids over  them.  In  one  case  mentioned  by  Trousseau,  "the 
eyeballs  were  thrust  out  of  the  orbit  f  but  this,  of  course,  is  a 
rare  occurrence.  In  other  instances,  the  eyeballs  are  only 
slightly  protruded  ;  but  their  lustrous  appearance,  the  enlarge- 
ment of  the  thyroid  gland,  together  with  palpitation  and  other 
nervous  symptoms,  are  pathognomonic  of  the  malady. 

The  affection  does  not  depend  upon  disease  of  the  heart, 
although  palpitation  exists,  and  frequently  a  systolic  (anaemic) 
murmur  at  the  base,  but  no  structural  changes,  as  a  general 
rule,  can  be  detected  in  this  organ. 

The  patient  complains  of  shortness  of  sight,  and  difficulty  in 
keeping  her  eye  fixed  on  any  one  object,  but  beyond  this  there  is 
seldom  any  impairment  of  vision.  The  ophthalmoscopic  appear- 
ances of  an  eye  affected  in  this  way  indicate  congestion  of  the  re- 
tina and  choroid ;  but  the  dioptric  media  may  remain  transparent. 

Prognosis, — In  some  cases,  after  a  very  considerable  interval, 
exophthalmic  goitre  gradually  disappears  of  itself,  the  patient's 
general  health  improves,  the  palpitations  and  other  nervous 
symptoms  from  which  he  suffered  abate,  and  the  enlargement 
of  the  thyroid  gland,  and  protrusion  of  the  eyeballs,  subside. 
Suppuration  of  the  cornea  and  destruction  of  the  eye  may,  how- 
ever, occur,  from  the  exposure  of  the  uncovered  cornea  to  the 
air,  or  it  may  be  due  to  paralysis  of  the  "  trophic"  fibres  of  the 
fifth  nerve.  On  the  other  hand,  if  the  anaemia  increases  the 
disease  becomes  a  most  formidable  one,  requiring  the  greatest 
care  with  regard  to  diet,  and,  above  all,  freedom  from  mental 
anxiety  and  worry. 

Treatment. — From  the  foregoing  history  of  this  malady,  we 
learn  that  it  is  no  mere  local  affection,  and  the  remedial 
measures  we  adopt  must  therefore  be  mainly  directed  to  restore 
the  general  health  and  secure  rest  of  mind.  As  the  large 
majority  of  cases  occur  in  women,  and  are  attended  with  cata- 
menial  derangement  from  their  commencement,  and  often  with 
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amcmia,  our  treatment  should  be  further  directed  by  attention 
to  these  q)edal  features. 

TnMisseau  recommends  a  judicious  use  of  hydropathy,  among  Hydro- 
other  measures,  as  likely  to  improve  the  patient's  general  health;  ***^^' 
and  he  regards  this  as  being  the  best  and  only  rational  plan  of 
treatment  in  such  cases.  Galvanization  of  the  cervical  sympa- 
thetic with  a  weak  ascending  current,  not  only  lessens  the  size 
dL  the  thyroid  gland,  but  seems  to  exercise  a  favourable  influence 
on  the  course  of  the  disease.*  A  firm  compress  and  bandage 
may  be  employed  with  advantage  over  the  closed  eyelids, 
especially  if  the  cornea  becomes  at  all  hazy.  Should  the  retrac- 
tion of  the  upper  lid  be  very  marked,  the  following  operation 
has  been  proposed.  The  horn  spatula  having  been  introduced 
beneath  the  lid  to  be  operated  on,  a  horizontal  incision  is  to  be 
made  through  the  skin  of  the  lid  above,  and  parallel  to  the 
upper  border  of  the  tarsal  cartilage.  A  portion  of  the  fibres  of 
the  orbicularis  muscle,  and  subjacent  fascia,  is  to  be  divided  so 
as  to  expose  the  levator  palpebrae ;  and  those  fibres  of  this 
muscle  which  pass  over  and  into  the  tarsal  cartilage  are  to  be 
ver)'  carefully  cut  through.  An  incomplete  ptosis  results,  but 
this  gradually  diminishes,  and  neutralizes  the  retraction  of  the 
lid,  if  the  operation  is  successful.t 

Cystic    Tumours  growing   within   the   orbit  are  another  Cystic 
cause  of  exophthalmos.     In  this  situation,  such  tumours  arc  of  Orbit. 
usually  attached  to  some  portion  of  its  bony  wall.    Their  con-  Contents 
tents  ^ary,  being  sometimes  water>'  (hygroma),  like  suet  (stea-  **"®"*- 
toma),  like  pap  (atheroma),  or  like  honey  (mcliceris).    They 
often  contain  a  number  of  hairs. 

It  is  almost  impossible,  before  operating,  to  ascertain  the 
eiact  connections  or  depth  to  which  these  cysts  extend  within 
the  orbit ;  they  sometimes  extend  backwards,  not  only  into  the 
orbit,  but  through  the  optic  foramen,  and  as  they  arc  liable  to 
suppurate  at  any  time,  they  may  excite  dangerous  inflammation 
of  the  tissues  contained  within  the  cranium. 


•   The  Practitioner,  1873,  P-  >86. 
t  Compte  Rendu  of  the  Con^h  cC  Ophthalmologie,  1867. 
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Symptoms, — Cystic  tumours  in  this  situation  usually  increase 
in  size  very  slowly,  and  without  causing  the  patient  pain  or 
much  inconvenience,  until  they  attain  a  considerable  bulk  and 
beg^n  to  displace  the  eyeball,  forcing  it  forwards  in  the  opposite 
direction  from  that  in  which  they  grow.  When  they  have 
reached  this  size,  on  everting  the  lids,  the  cyst  may  generally 
be  seen  projecting  from  between  some  part  of  the  orbital  walls 
and  the  eyeball ;  it  has  usually  a  bluish  tint,  and  fluctuation 
may  be  felt  in  it  if  the  cyst  happens  to  have  fluid  contents. 
Follicular  cysts,  however,  often  enclose  sebaceous>like  matter, 
when  no  fluctuation  can  be  detected.  In  doubtful  cases,  we 
should  do  well  to  use  the  aspirator  before  deciding  as  to  the 
nature  of  the  disease. 

The  Trcatjtunt  to  be  pursued  in  instances  of  this  kind  is  by 
no  means  so  simple  as  might  at  first  sight  appear.  It  may  be 
well  in  the  first  place  to  draw  off  the  contents  of  the  cyst,  if  they 
are  fluid  by  means  of  the  aspirator,  but  it  will  reform  ;  and  if 
the  cyst  is  a  large  one,  haemorrhage  may  take  place  into  it,  and 
suppuration  ensue.  As  a  rule  the  better  course  is  to  remove 
the  cyst,  as  far  as  that  is  practicable.  Should  it  extend  so 
deeply  into  the  orbit  as  to  prevent  our  taking  it  away  entire, 
we  must  content  ourselves  with  removing  as  large  a  portion  of 
it  as  possible.  To  do  this,  it  is  often  necessary  to  make  a  firee 
incision  through  the  eyelid  ;  in  fact,  a  sufficiently  large  indsion 
must  be  made  through  the  lid  to  expose  the  tumour  fiilly,  and 
allow  the  cyst  to  be  dissected  away.  Or,  if  it  should  seem 
more  desirable,  the  outer  canthus  may  be  slit  up  and  the  lid 
everted  with  the  same  intention. 

Hydatid  Cysts  of  the  orbit  are  occasionally  met  with,  and 
these,  as  they  increase  in  size,  must  necessarily  displace  the 
globe  of  the  eye.  If  the  tumour  projects  between  the  orbital 
walls  and  the  globe  of  the  eye,  it  may  be  felt  as  a  firm,  clastic 
swelling ;  and  as  it  generally  yields  an  obscure  sense  of 
fluctuation,  the  case  may  closely  simulate  one  of  chronic 
abscess.  The  aspirator  will  settle  the  point ;  a  colourless 
limpid  fluid,  containing  cchinococci,  being  drawn  off  by  the 
instrument. 

In  these  cases  the  cyst  must  be  opened,  and  the  included  bag 
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shooldy  if  possible,  be  removed  ;  this  done,  the  cavity  in  which 
it  has  grown  will  probably  close  up  and  cicatrize.* 

Sanguineous  Cysts  are  occasionally  met  with  in  the  orbit,  Sangcine- 
either  of  spontaneous  ongin,  or  as  the  result  of  an  mjury.  It 
is  almost  impossible  to  discriminate  between  a  tumour  of  this 
description  and  an  ordinary  cyst,  unless  by  the  exploring  needle 
or  the  aspirator.  The  symptoms  and  progress  of  these  tumours 
differ  in  no  way  from  those  of  other  cystic  growths :  as  they 
increase  in  size  they  cause  more  or  less  displacement  of  the 
e>'ebal],  and  diplopia.  It  is  seldom  sufficient  simply  to  puncture 
a  tumour  of  this  kind,  and  evacuate  its  contents,  for  the  tumour 
is  then  almost  sure  to  form  again.  The  whole  of  the  cyst  should,  Remove 
if  practicable,  be  removedf  *^  *^^ 

Sarcomas  are  not  of  unfrequent  occurrence  in  the  orbit,  and  Sakcoma. 
they  usually  grow  from  the  periosteum.     A  sarcoma  may  take 
a  long  time  to  grow,  and  in  the  first  instance  be  mistaken  for  May  be 
a  node ;  but  the  absence  of  a  syphilitic  history  would  lead  us  °"*'»^'«'»« 
to  dismiss  the  idea  of  periostitis  while  the  smooth  and  softer 
siurface  of  the  growth  precludes  the  supposition  of  an  exostosis. 
As  the  morbid  growth  increases  in  size,  exophthalmos,  or  displace- 
ment of  the  eyeball  occurs,  and  g^ves  rise  to  diplopia.  (Fig  11.) 

These  tumours  have  often  extensive  attachments  to  the  walls  Extensive 
of  the  orbit,  although  they  may  only  appear  as  a  small,  hard,  m^«. 
and  nodulated  mass  upon  an  external  examination.  I  f  allowed  to 
remain  imdisturbed  they  continue  steadily  growing,  the  skin 
covering  them  in  course  of  time  ulcerates,  an  open  sore  is 
established,  and  the  patient's  health  gradually  fails.  The  follow- 
case  illustrates  the  history  of  a  case  of  this  kind  : — 

S.  D.,  aged  thirty-two,  states  that  he  had  a  small  tumour  Cask. 
removed  from  the  near  inner  angle  of  the  left  eye,  about  four  years 
aga   We  can  obtain  no  clue  to  the  nature  of  this  morbid  growth 


♦  •*  A  Treatise  on  the  Principles  and  Practice  of  Ophthalmic  Medicine 
and  Surgery,"  by  T.  W.  Jones,  3rd  edit.  p.  738.  Also  Australian 
yUdical  y<mmal^  No.  lo,  p.  243:  case  reported  by  Mr.  P.  H.  Mac- 
Gillivray. 

T  Poland  on  Protrusion  of  the  Eye :  Ophthalmic  Hospital  Reports^ 
voL  L  p.  24. 
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cirawih        A  year  after  the  Operation  a  tumour  again  comraenced  { 
i|^^^[i^      in  the  same  situation  ;  it  caused  him  no  pain. 

^^P  At  present  a   morbid  growth  is  seen  situated  towards  1 

inner  part  of  the  orbit  (Fig.  1 3).  It  has  evidently  dccp-sc 
attachments,  and  feels  hard  to  the  touch  ;  ihc  skin  is  i 
EyE  dii.  involved.  The  left  ejeball  is  displaced  by  the  tumour  an  tnd| 
outwards,  and  fully  one  inch  forwards,  from  its  normal  positioc 
nevertheless  the  eye  moves  in  unison  with  the  other  o 
sight,  for  both  near  and  distant  objects,  ispcrfect  The  palienl^ 
general  health  is  good,  and  no  cnlarycmcnl  of  the  glands  of  tl 
neck  exists. 

1  proceeded  lo  remove  the  morbid  growth,  at  the  same  ti 
endeavouring  to  save  the  e)'cb.ill. 

After  making  the  necessary  incisions  through  the  skin,  i 
exposing  the  tumour,  I  found  ihat  it  w.is  attached  to  the  lowi 
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d  also  to  the  inner  walls  of  the  orbit ;  I  consequent!)'  removed 
t  ooly  the  morbid  growth,  but  also  cut  away  a  considerable 


{From  ft  Phoiocraph. 
j  bones  witli  which  it  had  been  united.    Lastly,  the 'C 
^filled  with  lint  soaked  in  the  chloride  of  zinc  paste.     ^ 
I  became  hazy  immcdiaicly  after  the  application 
i^  and  subsequently  sloughed,  the  eyeball  collapsing  ; 
tat,  excepting  this  loss  of  the  eye,  the  case  progressed  most 
broinably,  and  the  wound  healed  and  cicatrized.     Four  years  R«uiu. 
subwqijcatty  this  patient  relumed  to  the  hospital ;    a  small 
bleeding  ftuigoid  mass  was  growing  from  the  site  of  the  original 
tunoar,  tbc  glands  of  his  neck  were  enlarged,  but  the  man 
appCMtd  otherwise  healthy. 
This  ca«c  fairly  represents  the  circumstances  of  the  majority  of 
IS  tumours  of  the  orbit  which  wcmecl  with  in  practice. 
e  the  pigmented  forms  of  sarcoma  are  not  more  common 
lube twhit than  elsewhere;  like  most  of  theosteo-sarcomas  they 
n  well-marked  examples  of  myeloid  cells ;  but  these  cells, 
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as  I  have  explained,  are  in  truth  derived  from  the  cells  found  in 
the  medulla  and  in  the  deep  layers  of  the  periosteum.  Sarcomas 
springing  from  the  walls  of  the  orbit  frequently  have  a  skeleton 
of  osseous  tissue ;  they  are,  in  fact,  osteo-sarcomas. 

My  belief  is  that,  in  undertaking  an  operation  for  the 
removal  of  a  tumour  of  this  description,  we  must  be  guided 
more  by  the  history  of  the  case  than  by  the  histology  of 
the  tumour.  Should  the  morbid  growth  have  grown  rapidly, 
I  agree  with  Dr.  C.  S,  Bull,  of  New  York,  that  if  the 
•*  bones  of  the  orbit  are  involved,  operative  interference 
should  not  be  attempted — the  small  amount  of  good  attained 
by  an  operation  is  but  temporary,  and  is  far  outweighed 
by  the  dangers  of  the  operation,  the  severity  of  reaction,  and 
the  rapid  recurrence  of  the  growth."  On  the  other  hand,  if 
the  tumour  has  increased  in  size  very  gradually,  taking  perhaps 
years  to  grow,  we  are  justified  in  removing  it,  and  destroying  the 
surface  of  bone  from  which  it  originated,  by  means  of  the  chloride 
of  zinc  paste. 

BoNv  Osseous  Tumours   of   the   Orbit  — that    is,   tumours 

or  ORBrr  consisting  of  bone  without  sarcomatous  elements — may  grow 
from  any  part  of  the  walls  of  the  orbit ;  they  most  fre- 
quently present  a  nodular  form,  and  are  of  an  ivor)'-like 
texture.  Sir  James  Paget  is  of  opinion  that  they  usually 
originate  in  the  diploc  or  neighbouring  sinuses,  as  isolated 
or  narrowly  attached  masses  ;  their  tendency  being  to  extend 
in  all  directions. 

The  Symptoms  to  which  an  exostosis  in  the  orbit  gives  rise, 

will  vary  somewhat  with  its  position,  and  the  rate  at  which  it 

Exophthal-    grows.    The  globe  of  the  eye  is  pushed  forwards  before  the 

"**•  morbid  mass,  and  protrudes  to  a  greater  or  less  extent  from  its 

Pkin  little,     socket.    Pain  is  by  no  means  a  prominent  symptom  in  these 

cases,  and  frequently  we  hear  no  complaints  of  it  from  the 

Tumour       patient.    As  soon  as  the  tumour  attains  a  considerable  size,  it 

^[JjJ*^       may  be  felt  as  a  hard,  rounded,  or  spiculatcd  mass  attached 

to  the  bone,  sometimes   by  a   broad  base,  at    other    times 

pedunculated. 

Trtatment.       Treatment  —  It  is  seldom  possible   to  remove  these  bony 
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tumours  of  the  orbit,  in  consequence  of  their  tendency  to  pene- 
trate into  the  skull.  Nevertheless,  instances  have  been  recorded 
in  which  tumours  of  the  kind  have  been  cured  by  Nature,  the 
ivory-like  mass  sloughing  away ;  and  it  may  be  well,  as  Sir 
James  Paget  remarks,  to  expose  tumours  of  this  description,  by 
making  incisions  through  the  soft  parts  covering  them,  and 
applying,  if  need  be,  escharotics  to  the  surface  of  the  bone.* 

Aneurism  of  the  Ophthalmic  Artery  is  said  to  have  Ophthal- 

MIC 

been  met  with  occasionally .f    The  quick  development  of  such  akbvrisu. 
a  tumour,  causing  the  eyeball  to  be  considerably  protruded,  its  Procmsion 
pulsating  character,  accompanied  by  an  aneurismal  bruit  dis-  {^^  ^f    ' 
tinctly  audible  on  placing  the  stethoscope  above  the  supra-  fPj^^'j^ 
orbital  ridge,  together  with  the  absence  of  symptoms  indicating  diable.** 
any  other  form  of  disease — these  features  would  appear  to  be 
sufficient  for  the  purposes  of  diagnosis  ;  but  we  shall  see  here- 
after that,  in  cases  of  this  kind,  we  can  never  speak  very  con- 
fidently as  to  the  exact  seat  of  the  lesion. 

The  only  treatment  we  can  adopt,  with  any  hope  of  success, 
for  the  cure  of  an  aneurism  so  situated,  is  to  apply  a  ligature  Ligature  ot 
round  the  corresponding  common  carotid  artery.    We  should  *^*" 
hesitate,  however,  to  have  recourse  to  so  serious  an  operation, 
unless  pressure  made  u]>on  the  artery  either  stops,  or  at  any 
rate  lessens,  the  pulsation  of  the  globe.  % 

A  Diffused  Aneurism  has  been  known  to  form  in  the  diffl'sed 
cellular  tissue  of  the  orbit,  as  in  oiher  parts  of  the  body,  in  con-  Aneurism. 
sequence  of  an  injury,  or  spontaneously  from  disease  and  rupture 
of  a  vessel  and  effusion  of  blood  into  the  cellular  tissue  of  the  Exophthai- 
part,  producing  some  slight  exophthalmos.    As  the  protrusion  ™<». 


•  Taget's  '•  Lectures  on  Surgical  Pathology,"  3rd  edit.  p.  536. 

t  *•  Lectures  on  the  Operative  Surgery  of  the  Eye,"  by  G.  J.  Guthrie, 
J).  169 :  London,  1827.  Where  a  fatal  case  of  true  aneurism  of  the 
ii^fhthalmic  artery  on  both  sides,  preventing  operation,  is  reconled. 

:  Case  of  supposed  aneurism,  by  Dr.  Morton,  successfully  treated  by 
lii^ture  of  common  carotid  :  Ophthalmic  Rn'irw,  vol.  ii.  p.  198.  Another 
ca*e  14  reported  by  Mr.  Poland,  Ophthalmic  Hospital  Reports^  vol.  ii. 
p.  219 
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Ligature  of 
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of  the  globe  increases,  the  vessels  of  the  conjunctiva  become 
congested  and  swollen,  and  the  movements  of  the  eyeball  are 
improved.  The  eyeball  pulsates,  and  the  arterial  soufHe  may 
be  heard  in  its  neighbourhood  ;  this  may  be  stopped  if  the  eye- 
ball be  gently  pressed  back  into  its  socket,  and  the  pulsation  of 
the  globe  ceases  at  the  same  time,  to  be  renewed  the  moment 
the  compressing  force  is  removed.  If  the  pressure  is  dis- 
continued, the  eyeball  slowly  protrudes  to  the  same  extent  as 
before  the  compression  was  made. 

Should  the  symptoms  make  their  appearance  after  an  injury 
to  the  part,  we  should  be  led  to  suppose  that  an  effusion  of  blood 
has  taken  place  in  the  loose  cellular  tissue  of  the  orbit,  and  that 
the  clot,  having  been  partly  absorbed,  has  left  an  aneurismal  sac 
communicatijig  with  the  injured  vessel.  In  other  instances 
similar  changes  are  said  to  have  occurred  after  a  severe  strain, 
probably  not  noticed  by  the  patient  at  the  time,  but  which  has 
caused  the  rupture  of  an  artery  already  in  a  diseased  condition, 
and  thus  given  rise  to  an  aneurism. 

On  the  other  hand,  we  must  remember  that  pulsating  tumours 
of  the  orbit  may  occur  in  consequence  of  a  fracture  of  the  base 
of  the  skull,  involving  the  internal  carotid  artery  in  the  cavernous 
sinus,  and  giving  rise  to  symptoms  such  as  those  I  have  above 
referred  to  ;  in  fact,  increased  pulsation  of  the  ophthalmic  artery 
or  its  branches,  as  well  as  obstructions  in  the  ophthalmic  vein  or 
cavernous  sinus,  will  produce  pulsation  of  the  eyeball,  as  will  a 
rapidly  growing  sarcoma. 

The  nature  of  pulsating  tumours  of  the  orbit  are  conse- 
quently very  difficult  to  diagnose  ;  and  it  is  more  by  the  careful 
exclusion  of  other  forms  of  disease,  than  by  any  positive  in- 
dications, that  we  can  arrive  at  a  satisfactory  diagnosis.  Com- 
pression of  the  carotid  generally  causes  a  marked  diminution  of 
the  bruit,  and  is  sometimes  accompanied  by  fulness  and  pain  in 
the  head.* 

The  Treatment  of  false  aneurism  in  this  situation  will  be  the 
same  as  that  of  true  aneurism,  and  consists  in  tying  the  cor- 


*  Lanttt,  vol.  i.  p.  473  of  1875  :  Mr.   \V.  Rivington,  On  Pul<;atin|r 
Tu.nours  of  the  Orbit. 
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responding  common  carotid  artery.*  Digital  compression  of  the 
carotid  has  proved  successful  in  a  few  cases ;  in  one  recorded 
instance  it  was  continued  for  fifty-six  hours  without  avail  It  is 
advisable  when  practicable  under  these  circumstances,  to  raise 
the  carotid  and  compress  it  between  the  fingers,  rather  than 
attempt  to  fix  it  against  the  spine.  But  little  dependence  can  be 
placed  on  other  remedial  measures,  yet  a  remarkable  case  of 
aneurism  successfully  treated  by  the  administration  of  ergot 
and  vcratrium,  is  reported  in  the  Ophthalmic  Review,  voL  L 

p.  288. 

Erectile  Tumours  may  form  in  the  cellular  tissue  of  the  ekictile 
orbit ;  they  are  painless  growths,  and  usually  increase  very  1^^?^' 
slowly,  the  patient's   health  remaining  unimpaired.    As  the 
vascular  tumour  augments  in  volume,  it  causes  more  or  less  Puisatuig 
exophthalmos,  and  the  prominent  eyeball  has  a  pulsating  move-  "^ 
ment  imparted  to  it ;  this  ceases,  however,  on  gentle  backward 
pressure  being  exercised  on  the  globe  of  the  eye,  the  eyeball  Recedes  on 
may  thus  also  be  made  to  recede  into  its  normal  position.    The  p'^***"'** 
size  of  the  tumour  increases  if  the  patient  makes  a  straining 
effort,  as  in  cr>'ing.    If  the  erectile  mass  projects  forward  beneath 
the  conjunctiva,  the  colour  and  general  characters  of  the  morbid 
growth  will  be  more  apparent,  and  render  the  diagnosis  com- 
paratively easy. 

Treainunt, — A  case  of  this  kind  is  probably  best  treated  by  Ligature  of 

CATOtlu. 

ligature  of  the  carotid,t  unless  the  erectile  tumour  is  of  small 
size ;  we  may  then  be  justified  in  attempting  to  obliterate  the 
vessels,  by  means  of  injections  of  perchloride  of  iron,  or  tannic  injections. 
acid,  into  the  morbid  growth  ;  but  great  care  is  necessary  in  a 
proceeding  of  this  kind,  for  it  is  hardly  possible  to  limit  the 
extent  or  direction  in  which  the  injected  fluid  will  run,  or  to 


•  Lawrence,  **  On  Diseases  of  the  Eye,"  p.  766,  where  two  cases 
•uccc^sfttlly  trcatc<l  in  this  way  are  recorded,  one  by  Mr.  Travers,  the 
other  by  Mr.  Dalrymple.  .Sec,  also,  Medico- Chin*rgical  Transactions^ 
Tol.  ii.  pp.  1-16  and  plate,  and  vol  vi.  pp.  ii  1-123. 

t  Desmarres  records  a  case  in  which  such  a  tumour  was  removed, 
together  with  the  eye,  by  Dupuytren :  ''Maladies  des  Yeux,*'  vol.  i. 
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prevent  it  entering  some  of  the  larger  vessels :  the  galvanic 
cautery  would  seem  to  be  well  adapted  for  the  treatment  of 
erectile  tumours  in  the  orbit,  a  small  portion  of  the  growth  being 
dealt  with  from  time  to  time. 

To  the  foregoing  account  of  vascular  tumours  in  the  orbity  it 
should  be  added,  that  they  are  very  rarely  met  with,  and  their 
diagnosis  is  at  all  times  difficult  and  uncertain.  Cases  of  pul- 
sating,  vascular  protrusion  of  the  eyeball,  exhibiting  most  of  the 
features  above  described,  as  characteristic  of  those  affections, 
sometimes  present  themselves  ;  but  in  most  of  them  it  is  doubt- 
ful whether  the  disease  is  really  within  the  orbit.  Several  cases 
of  supposed  orbital  aneurism  have  proved  to  be  of  a  different 
nature,  when  the  opportunity  has  been  afforded  of  correcting 
the  diagnosis  by  a  post-mortem  examination,  and  hence  the  un- 
avoidable inference  that  others  may  have  had  no  better  claim  to 
be  so  regarded.  Mr.  Nunneley,  who  has  had  an  unusually  large 
experience  in  such  cases,  believes  that  aneurism  within  the 
orbit,  whether  true  or  diffuse,  is  almost  unknown.  He  remarks, 
that  in  a  large  majority  of  instances  of  "vascular  protrusion  of 
the  eyeball,  there  is  no  disease  whatever  in  the  orbit ;  the  seat 
of  it  is  mostly  intra-cranial.  The  protrusion  of  the  eyeball  is 
passive,  and  the  other  distressing  s>'mptoms  are  secondary,  de- 
pending on  obstruction  to  the  return  of  the  blood  through  the 
ophthalmic  vein."*  Cases  are  recorded  in  which  all  the  symptoms 
of  orbital  aneurism  have  arisen  from  compression  of  the  ophthal- 
mic vein,  preventing  the  passage  of  blood  from  the  orbit,  as  for 
instance,  an  aneurism  of  the  ophthalmic  arter>'  near  its  origin. 
It  is  satisfactory,  however,  to  know  that,  whether  the  scat  of  the 
tumour  be  within  the  orbit  or  not,  the  treatment  will  be  the 
same,  and  that  ligature  of  the  carotid  has  been  successfully  prac- 
tised under  these  circumstances.t 

A  case,  which  forcibly  illustrates  Mr.  Nunneley's  obserx'ations, 
has  been  recorded  by  Mr.  Hulkc.J    The  patient,  five  months 


•  Medico-Chirui f^kal  Transiutions^  xlviii.  p.  30.     Previous  cases  and 
Observations,  vol.  xlii.  p.  167. 

+  Sec  a  ca.<.e  by  Mr.  I  Ml,  Medical  J  ournal^]}i\y^  1 867. 
X  Ophthalmic  Hospital  Report i^  1S59-60,  vol.  ii.  p.  6. 
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after  receiving  a  blow  on  the  left  side  of  the  head,  presented  all 
the  capital  signs  of  an  orbital  aneurism — fulness  of  the  left  or- 
bital r^on — protrusion  and  pulsation  of  the  eyeball — a  distinct 
sibilant  bruit  heard  extensively  in  the  neighbourhood.  The 
common  carotid  artery  was  tied,  but  the  patient  subsequently 
died,  and  on  making  2^  post-mortem  examination,  phlebitis  of  the 
cavernous,  transverse,  circular,  and  petrosal  sinuses  was  dis- 


Exophthalmos  from  Compression  of  the  Orbit.— The  Comprbs- 
cavity  of  the  orbit  may,  as  I  have  before  remarked,  be  en-  ORBirr 
croached  upon  by  pressure  from  without  as  well  as  by  growths 
from  within.    In   some  remarkable  cases  of  chronic  hydro-  Hydny- 
oephalus,  the  accumulation  of  fluid  within  the  cranium  has  been  *^    '^' 
known  to  force  the  orbital  plate  of  the  frontal  bones  downwards 
and  forwards,  causing  the  eyeballs  to  protrude   so  far  from 
their  sockets  as  to   prevent  the  lids  from  closing  over  them. 
It  would  be  useless  to  dwell  longer  on  the  description  of  such 
cases  as  these,  as  their  nature  must  be  at  once  apparent. 

From  Diseases  of  the  Frontal  Sinuses. — Distension  of  the  Distension 
frontal  sinus  is  generally  caused  by  a  blow  on  the  face  which  frontal 
has  fractured  some  of  the  anterior  ethmoidal  or  frontal  cells,  **""*• 
and  so  induced  a  closure  of  the  infundibulum,  preventing  the 
escape  of  mucus  from  the  sinus  into  the  nares.    The  secretion  of 
the  frontal  sinus  being  in  this  way  retained,  gradually  accumu- 
lates and  expands  the  sinus,  often  to  a  very  considerable  extent. 
If  the  malady  cannot  be  traced  to  an  accident,  we  may  assume 
that  closure  of  the  infundibulum  has  taken  place  as  a  result  of 
disease.    The  symptoms  may  be  either  those  of  active  inflam-  Symptoms. 
mation,  or  of  a  chronic  character  :  in  the  former  case  the  patient 
complains  of  great  pain  over  the  brow  and  root  of  the  nose, 
the  frontal  sinus  becomes  rapidly  distended  with  pus  and  may 
burst,  the  pus  finding  an  exit  into  the  nose  or  upper  part  of  the 
orbit.     WTien  the  latter  accident  occurs,  the  abscess  protrudes 
from  the  inner  and  upper  part  of  the  orbit,  pushing  the  eye  in  Dispiacc- 
thc  opposite  direction.    The  upper  lid  is  much  inflamed,  and  the  eye. 
the  protrusion  is  ver>'  lender  ;  fluctuation  may  ultimately  be  felt 

in  it« 
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<  )pen  the 
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In  chronic  cases  of  this  disease  there  may  be  little  or  nopain^ 
or  other  symptoms  of  inflammation  ;  but  the  gradual  fonnation 
of  a  tumour,  at  the  upper  and  inner  part  of  the  orbit,  protTuding 
the  eyeball  do\vnwards,  outwards,  and  forwards.  The  disease 
is  usually  confined  to  one  sinus,  but  may  attack  both. 
rreatment.  If,  from  the  bulging  condition  of  the  frontal  bone  and  pain  in 
in  the  part,  we  arc  led  to  believe  that  the  sinus  is  so  distended 
with  fluid,  it  will  be  advisable  to  cut  through  its  bony  walls  and 
allow  the  pent-up  matter  to  escape.* 

In  a  case  recently  under  my  care,  I  followed  out  with  complete 
success  the  plan  of  treatment  recommended  by  Mr.  G.  Lawson. 
He  says  : — A  single  curved  incision  parallel  with  the  fold  above 
the  lid  is  to  be  made  over  the  most  prominent  part  of  the 
tumour,  and  having  by  a  little  dissection  exposed  its  surface  the 
scalpel  should  be  plunged  into  it,  and  an  opening  made  to  the 
extent  of  the  incision.  The  index  finger  of  the  right  hand  is  now 
to  be  pushed  into  the  sinus  through  the  wound,  to  ascertain  the 
size  of  the  cavity  and  if  there  is  any  necrosed  or  carious  bone. 
Whilst  thus  exploring  the  sinus,  the  little  finger  of  the  left  hand 
should  be  passed  up  the  corresponding  nostril,  and  an  endeavour 
made  to  find  out  the  spot  at  which  the  tip  of  the  finger  in  the 
sinus  will  approximate  most  closely  the  end  of  the  one  in  the 
nose.  After  a  little  search  it  will  be  found  that  at  one  part  the 
fingers  will  almost  meet,  there  being  only  a  thin  plate  of  bone 
between  them.  Having  gained  this  information,  the  finger  in 
the  frontal  sinus  is  to  be  withdrawn,  but  that  in  the  nostril  is  to 
be  retained  ///  sitit  to  act  as  a  guide  to  the  gouge  or  cle\'atorr 
which  is  to  be  passed  into  the  sinus  and  made  to  force  a  pas- 
sage into  the  nose  through  the  lamina  of  bone  on  which  the  tip 
of  the  little  finger  is  resting. 

A  communication  between  the  frontal  sinus  and  the  nose 
having  been  thus  established,  an  india-rubber  drainage  tube, 
with  holes  cut  at  short  distances,  is  to  be  introduced,  one  ex- 
tremity of  which  is  to  be  after>vards  fastened  on  the  forehead. 


Force  a 
paftsage  to 
the  nokc. 


*  See  the  report  of  a  ca<;c  in  which  this  operation  ^ms  lucccssfnlly 
pcrfumicd  by  J.  W.  llulkc  :  Ophthalmic  Hospital  Reports^  vol.  iv. 
p.  176. 
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whilst  the  other  end  protrudes  slightly  from  the  nostril.  The  Jj^ 
easiest  way  of  introducing  the  drainage  tube  is  to  pass  a  probe  tube. 
with  an  eye  up  the  nostril  and  out  of  the  wound,  and  having 
fastened  the  tube  to  it  by  means  of  a  piece  of  string,  to  draw 
it  back  again  through  the  nose.  The  object  of  the  drainage 
tube  is  to  keep  the  channel  between  the  two  cavities  from  closing, 
and  to  enable  the  attendant  to  wash  out  the  frontal  sinus  at 
least  twice  a  day  with  some  astringent  and  disinfectant  solution. 
For  the  latter  purpose  the  lotio  alum,  cum  zinc,  sulph.,  or  the 
lodo  add.  carbolic,  may  be  injected  with  a  glass  syringe  through 
one  of  the  openings  at  the  upper  extremity  of  the  tube.  The 
drain2^  tube  should  be  worn  for  five  or  six  months,  or  until  all 
discharge  from  the  nose  had  ceased.  The  results  of  these 
when  thus  treated  are  usually  most  satisfactory.* 


Hydatid  cysts  and  polypi  have  occasionally  been  met  with  Hydaiids 
distending  the  frontal  sinus,  t  ^  ^^*' 

From  Diseases  of  the  Antrum, — The  orbital  fossa,  however, 
is  more  frequently  encroached  upon  from  below  than  from  any 
other  direction,  in  consequence  of  malignant  growths,  or  the 
accumulation  of  fluid  within  the  antrum,  forcing  the  orbital 
plate  of  the  maxillary  bone  upwards. 

Abscess  of  the  antrum  or  an  accumulation  of  its  natural  sccrc-  Absce&s  of 
lion  from  closure  of  the  passage  leading  into  the  nose,  may 
distend  the  walls  of  this  cavity  to  such  an  extent,  that  the  hard 
palate,  cheek,  and  orbital  plate  of  the  bone  are  thrust  outwards  ; 
and  in  this  way  the  orbital  fossa  may  be  so  far  encroached  upon, 
as  to  occasion  some  protrusion  of  the  eyeball. 

A  pol>-pus  gro>\'ing  from  the  walls  of  the  antrum,  or  from  the  Polypus, 
nostril,  i3^>S  by  its  gradually  increasing  size,  so  far  displace 
either  the  inner  or  inferior  wall  of  the  orbit,  as  to  lessen  the 
dimensions  of  the  orbital  fossa.  In  these  cases  the  distortion 
of  the  face  will  render  the  diagnosis  comparatively  easy  ;  mis-  Diagnosis. 
takes  however  do  occur  :  Mr.  Poland  relates  an  instance  in 
point ;  he  says,  **  Only  a  short  time  back  there  was  a  case 
where  excision  of  the  eyeball  was  actually  proposed  for  this 


•  '•  Diseases  and  Injuries  of  the  Eye,"  by  G.  Lawson. 
t  '*  Mackenzie,  "  On  Diseases  of  the  Eye,"  3rd  edit.  pp.  55-58. 
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affection,  when  it  was  discovered  that  the  protrusion  was  due  to 
an  abscess  in  the  antrum,  which  was  opened,  and  the  eye  saved 
and  resumed  its  natural  place.'^  Such  a  history  as  this  shows 
a  want  of  forethought  and  consideration  against  which  it  is 
impossible  to  arm  individuals,  however  profuse  or  practical  our 
rules  may  be. 

The  following  table  drawn  up  by  Mr.  Poland  exhibits  the 
causes  of  protrusion  of  the  eyeball : — 


f   ^• 

tal    .    •  -j     a. 


3 

V 


°  / 


o 

w 

(3 


I.  Congeni 


a.  In  the  eye  itself  \     ^ 


4.  Tumours  in  eye 


/ 


3.  Within  orbit 


Real  protrusion. 

Aj^/arent—(rom  shortening  of  levator  palpebne  and 
lids. 
I.  Inflammation  of  globe,  ophthalmitis* 
a.  Phlebitic  ophthalmitis. 
Hydrophthalmos. 

I.  Sarcomas, 
a.  Carcinomas. 
,  3.  Hvdatid. 
Inflammation  of.  cellular  tissue— idiopathic  and  trau- 
matic. 
Suppuration  and  abscess. 
Erysipelatous  and  phlegmonous  inflammation. 
Foreign  bodies. 
Exce:»&  of  development  of  fat. 
I.  Encysted, 
a.  Hydatid. 
3.  Sarcomas. 
V4.  Osseous. 
7.  Aneurism  and  effusions  of  blood. 
&  Venous  congestion ;  exophthalmic  goitre. 
9.  Paralysis  of  muscles  of  eyeball— ^ophthalmoplegia. 
\  xo.  Spa!>m  of  muscles  of  eyeball,  as  in  tetxunus. 

I.  Above— Nodes,  hydrocephalus,  fungus  of  dura  mater^ 
polypi  in  frontal  cells  and  diseases  thereof,  ttunour» 
of  brain,  inflammation  and  diseases  of  lachrymal 
gland. 
^4.  External  to  orbit  "^     a.  Below— Diseases  of  the  antrum. 

3.  Internal — Nasal  polypi  and  tumours. 

4.  External — Exostosis. 

5.  In    front— Contraction   of   lids,  and   eyes   slipping: 
through,  hernia  oculi. 


• 


1. 

a. 

3- 
4. 
5. 


6.  Tumours. 


DISLOCATION  OF  THE  EYEBALL. 

Dislocation  of  the  eyeball  exists  when  the  eye  has  been  forced 
out  of  the  orbit,  as  for  instance,  by  a  foreign  body  being  thrust 
between  it  and  the  orbital  walls.  1  saw  an  instance  of  this  kind 
not  long  since.  The  patient  was  a  sailor,  and  in  a  quarrel  with 
a  comrade  had  had  his  led  eye  gouged  out.  Tne  eyeball  was 
hanging  down  on  the  poor  fellow's  cheek,  and  as  the  whole  of 


•  Ophthalmic  Hospital  Kepcrts^  vol.  i.  p.  22.         t  Ibid.  p.  22. 
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the  tissues  at  the  posterior  part  of  the  eyeball  had  been  torn 
from  their  attachments,  and  with  them  apparently  the  optic 
nervey  it  was  useless  attempting  to  save  the  eye. 

Cases  are  on  record,  however,  where  an  eye  has  been  dis- 
located, the  patient,  for  the  time  being,  having  entirely  lost  his 
sight,  but  on  the  eye  being  replaced  in  its  socket  vision  has  been 
restored.*    Except  therefore  in  cases  where  we  have  evidence  where  the 
that  the  optic  nerve  has  been  divided,  it  will  be  well  to  separate  whole, 
the  eyelids  and  restore  the  dislocated  eye  to  its  socket*    A  firm  Replace  the 
compress  and  bandage  should  subsequently  be  applied  over  the  ^^^' 
dosed  eyelids,  so  as  to  keep  the  eyeball  in  its  place.    If  at  the  ^pp^v  » 
end  of  four  or  five  days  the  patient  has  no  perception  of  light, 
it  will  be  advisable,  if  practicable,  to  examine  the  eye  with  the 
ophthalmoscope,  and  should  the  retina  be  detached  from  the 
choroid,  or  the  optic  disc  atrophied,  it  would  be  useless  attempt-  if  vision 

,  ,  ,  .  .  ,       .  lost,  remove 

vKg  to  save  the  eye,  and  better  to  extirpate  it  at  once,  substitut-  the  eye. 
ing  an  artificial  eye. 

li*,  on  the  other  hand,  the  patient  has  the  least  perception  of 
light,  four  or  five  days  after  the  accident,  in  the  injured  eye,  we 
must  retain  it  in  its  place  by  a  pad  and  bandage  for  three  weeks 
or  so.  The  firmer  the  compress  can  be  worn  the  better,  the 
e>'eball  being  forced  back  into  the  orbit  by  this  means,  and 
giving  the  divided  muscles  the  best  opportunity  of  forming 
adhesions  near  the  anterior  part  of  the  eyeball,  so  as  to  reduce, 
as  far  as  possible,  the  amount  of  exophthalmos  and  diplopia 
which  must  result  from  an  accident  of  this  kind. 


EXTIRPATION  OF  THE  EYEBALL. 

Extirpation  of  the  eyeball  may  be  rendered  necessary  by  the  Extirpa- 
presencc  of  foreign  bodies  in  the  eye,  or  other  injuries ;  by  ey^ebalu 
staphyloma,  sympathetic  irritation,  and  other  diseases.    The 
operation  is  performed  as  follows  : — 

The  patient  having  been  laid  on  the  operating  table  and  Operation, 
chloroform  administered,  a  stop   speculum  or  retractors  are 


*  Mackenzie  **  On  Diseases  of  the  Eye,"  3rd  edit,  p.  13. 


71                   EXTIRPATION  OF  THE  EYEBALL.                     ^ 

introduced,  so  as  to  keep  the  eyelids  well  apart.    A  fold  of  con- 
junctiva having  been  laid  hold  of  with  a  pair  of  forceps,  die 
mucous  membrane,  sub-conjun clival  tissue,  and   capsule   of 
■ftpotioD-  Tenon  are  to  be  cut  through  all  round  the  cornea,  uith  a  pair  of 
slightly  curved  scissors,  so  as  freely  to  expose  the  sclerotic ;  ths 
straight  and  oblique  muscles  arc  then  to  be  divided  close  W 
'                their  insertion   into   the  sclcrolic,   with  a  few  strokes   of  tbe  " 
scissors  :  this  mantEuvre  is  faeiliiated  by  dragging  the  cyebal' 
in  the  opposite  direction  to  that  of  the  muscle  whose  tendon  we 
are  about  to  divide ;  or  we  may  take  up  each  of  the  recti  isusdes 
on  a  strabismus  hook,   and 
Pi^,    ,                          divide  them  one  by  one.  The 

eyeball  being  thus  separated    _ 

^a                               from    lis    muscular    attach- 

^^^^■■B^^^^                      ments,  is  to  be  seited  and 

^^^^D^^^^                drawn    well     forward;    tbe 

^^^■^H^               curved                may  then  bft 

^■^F  /^^^L                    passed   behind  it  <Fig.  13)^ 

^.H^H^^^^  and  the  optic  nerve  divided 

wVHpF^^^^  close  to    the    sclerotic,   to 

^T^                   ^'   geihcr  with  any  other  stnid 

If                                lures  which  prevent  our  a 

tircly  removing  the  cyebkU. 

Hwnn.           As  a  rule  the  bleeding  after  this  operation  may  be  arrwtedi 

uXfi.        ^  means  of  pressure  kept  up  for  a  few  minutes  by  an  assistant 

with  a  sponge  thrust  into  the  cavity  from  which  the  eyeball  h4 

H               been  removed,  and  no  arteries  will  have  lo  be  tied ;  but  it  1 

^h               well  to  have  ice  at  hand  in  case  of  harmorrhage.     The  stfl 

^H             to  be  applied  over  the  closed  eyelids,  and  retained  there  witlli 
^H             light  bandage  round  the  head.    The  use  of  sutures  to  bring  thi 
^H               edges  of  the  conjunctival  wound  together  are  in  my  Opinion  aa> 
^H             necessary,  and  likely  to  set  up  irritation  ;  compresses  of  Uni  qv 
^H             a  sponge  inserted  willun  the  orbit,  except  for  a  few  minutes  ■« 
^H             above  directed,  after  the  removal  of  the  globe,  are  not  calle4 
^1             for  to  restrain  hamorrhage,  and  arc  consc»iuent]y  only  to  be 
^HK             employed  In  exceptional  cases  to  stop  excessive  bleeding. 
KSUu.        The  subsequent  treatment  of  these  cases  consists  in  kecpli^ 
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the  parts  clean,  and  to  do  this  properly  it  will  be  necessary  to 
open  the  eyelids  from  time  to  time,  and  syringe  out  the  wound 
with  a  vreak  solution  of  carbolic  acid. 

It  will  be  noticed  that  in  this  operation  the  globe  of  the  eye 
is  removed  from  within  the  capsule  of  Tenon*  (see  Fig.  i),  widi*  Capsule  0 
oot  wounding  the  cellular  tissue  of  the  orbit ;  the  muscles,  nerve,  preserved. 
and,  in  6akct,  the  attachments  of  the  eyeball  being  divided  close 
to  the  sclerotic  Should  the  patient  wish  for  an  artificial  eye, 
the  contracted  capsule  of  Tenon,  with  the  muscles  attached 
to  it,  forms  a  very  good  stump  upon  which  the  glass  eye  may 


Artificial  Eves.— -An  artificial  eye  is  made  of  a  hollow  Artificm 
hemisphere  of  enamel,  coloured  so  as  to  resemble  the  front  of 
the  other  eye. 

It  was  formerly  the  practice  in  removing  the  globe  of  the  eye  Advantage 
to  cut  wide  of  the  sclerotic,  and  in  fact  to  take  away  the  greater  practice. 
part  of  the  contents  of  the  orbit    One  of  the  advantages  of  the 
operation  of  excision,  as  now  performed,  is,  that  the  capsule  of 
Tenon,  with  the  attachments  of  the  muscles,  is  left  in  the  orbit, 
and  forms  a  movable  stump  upon  which  an  artificial  eye  may  improved 
rest,  and  thus  move  in  harmony  with  the  sound  one.    A  still  *'**"?*• 
better  support  is  afforded  by  the  operation  of  abscission,  to  be 
hereafter  described.    (See  chap,  viii.) 

In  some  cases,  after  the  eye  has  been  destroyed  by  purulent 
conjunctivitis  or  other  causes,  we  may  with  advantage  fit  an 
artificial  eye  over  the  atrophied  eyeball 

Care  is  necessary  in  adapting  the  artificial  eye  to  the  require-  Adaputio 
ments  of  individual  cases,  and  this  can  best  be  done  by  the 
manufacturer ;  or  a  cast  of  the  outer  part  of  the  orbit  may  be 
made  and  forwarded  for  his  guidance. 

Under  any  circumstances,  the  false  eye  should  not  be  worn 
until  all  inflammation  and  irritation  have  disappeared. 

In  introducing  it,  the  upper  eyelid  must  be  raised,  and  while  How 
the  patient  looks  downwards,  the  upper  border  of  the  artificial 


♦  "Lchrbuch  der  praktischen  Augenheilkunde.*'    Von  K.  Stellwag 
voa  Canon.    Wicn,  1864,  p.  553. 
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eye  should  be  pushed  beneath  the  lid,  which  is  then  allowed  to 
fall :  and  the  lower  one  being  in  turn  depressed,  a  little  manipa* 
lation  is  sufficient  to  make  the  remaining  portion  of  the  eye  slip 
into  the  lower  palpebral  sinus. 

^°^^  .  In  removing  the  artificial  eye,  the  lower  lid  must  be  everted, 

and  the  thumb-nail,  or  the  point  of  some  instrument,  may  be 
introduced  under  the  lower  edge  of  the  eye ;  it  is  thus  lifted 
away  from  the  remains  of  the  globe,  and  falls  down  into  the 
open  hand,  or  upon  a  soft  cushion  ready  to  receive  it. 
After  being  withdrawn,  the  artificial  eye  should  be  dipped  in 

Precautions,  water  and  cleansed.  Under  any  circumstances  it  is  liable  to  gel 
corroded  and  rough  in  course  of  time,  and  then  sets  up  much 
conjunctival  irritation.  Whenever  this  is  the  case,  or  if,  in- 
dependently of  changes  in  the  surface  of  the  glass,  it  causes  the 
patient  any  inconvenience,  it  should  not  be  worn  ;  otherwise  it 
may  excite  dangerous  sympathetic  irritation  in  the  other  eye. 

The  artificial  eye  should  always  be  removed  at  night,  and 
only  worn  at  first  for  a  few  hours  during  the  day. 

DISEASES  OF  THE  LACHRYMAL  GLAND. 

Ikplamma-      Inflammation  of  the  Lachrymal  Gland  may  be  either 

^'°**'  acute  or  chronic  ;  the  former  is  an  affection  seldom  met  with. 

Rare.  Chronic  inflammation  of  the  gland  is  also  a  rare  form  of  disease, 

occasionally  seen  among  people  affected  with  scrofula.    The 

secluded  position  of  this  gland  preserves  it  from  injuries  by 

direct  violence  ;  on  the  other  hand,  it  favours  the  propagation 

May  spread  of  inflammatory  action  from  the  gland  to  the  connective  tissue 

tisiue.  around ;  and  it  is  thus  sometimes  impossible  to  distinguish  a 

case  of  inflammation  of  the  gland  from  one  of  general  inflamma* 

tion  of  the  cellular  tissue  of  the  orbit. 

Symptoms, — In  cases  of  acute  inflammation  of  the  gland  the 

^^^  patient  complains  of  a  severe  darting  or  shooting  pain  in  the 

orbit,  extending  over  the  forehead  and  side  of  the  head ;  the 

CoogettioD.  conjunctiva  and  eyelids  become  intensely  congested  and  much 

2J^^"**     swollen,  the  globe  of  the  eye  being  pressed  downwards  and 

forwards,   or  inwards  and  backwards*    These  symptoms  are 

usually  accompanied  with  fever.    If  the  inflammatory  action 
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advances,  fluctuation  will  soon  be  felt  generally  at  the  upper 
and  outer  part  of  the  orbit,  and  after  a  time  matter  bursts  Suppura- 
through  one  or  more  openings  in  the  upper  eyelid,  and  the 
abscess  having  discharged  its  contents,  the  swelling  and  inflam- 
mation gradually  subside.  It  sometimes  happens,  however,  that 
the  periosteum,  and  subsequently  the  bone  in  the  immediate 
%icinit)'  of  the  gland,  becomes  involved,  in  which  case  a  fistula 
forms,  and  remains  open  so  long  as  the  diseased  action  in  the 
bone  continues. 

Treatment, — In  acute  inflammation,  we  may  endeavour,  in  Treatment 
the  early  stages  of  the  disease,  to  prevent  suppuration  by  leeches  Leeches 
and  the  application  of  cold  belladonna  compresses  to  the  part ;  *"**  ** 
subsequently,  if  suppuration  appears  inevitable,  hot  poultices  Poultices. 
should  be  applied  and  changed  every  two  hours.    It  will  gene- 
rally be  advisable  to  administer  morphia  to  allay  the  constitu-  Opium, 
tional  irritation,  and  the  usual  diaphoretic  mixture  may  be  given 
if  febrile  symptoms  are  present.    The  earlier  an  abscess  in  this 
situation   is  opened  antiseptically  the  better :   a  free  incision  incision, 
must  therefore  be  made  in  the  gland,  as  soon  as  fluctuation  can 
be  detected,  and  a  drainage  tube  introduced. 

Hypertrophy  of  the  Lachrymal  Gland  is  an  affection  Hyper. 
almost  peculiar  to  young  people.     Probably  one  of  the  first  s^fulous. 
s\-mptoms  of  which  the  patient  complains  is  a  certain  amount  of 
doable  vision  caused  by  the  enlarged  gland  displacing  the  eye-  Double 
ball.     On   examination,  the  hypertrophied  gland,  which   may 
grow  to  a  considerable  size,  will  be  felt  behind  the  outer  part  of 
the  upper  C)-elid,  and  might  be  mistaken  for  a  node  or  a  sarcoma 
growing  from  the  periosteum  of  the  orbit,  but  it  is  painless,  slow  and 
nodular,  and  increases  in  bulk  with  remarkable  slowness.     In  ^^^ 
the  course  of  time  the  glandular  swelling  may  gradually  dis- 
appear, or  it  may  suppurate,  and  a  chronic  abscess  result,  the  May  sup- 
discharge  from  which  frequently  lasts  for  months,  causing  the  ^" 
patient  much  annoyance,  but  little  or  no  pain. 

In  treating  cases  of  hypertrophy  of  the  lachr)'mal  gland  we  must  Iodide  of 
depend  chiefly  upon  good  food,  fresh  air,  cod  liver  oil,  and  the  {^d'livcr 
iodide  of  iron,  in  the  hope  of  promoting  the  absorption  of  the  °^ 
tumour.     Cases  arise  in  which  it  may  seem  advisable  to  excise 
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Cancer. 


Question  of 
removal. 


Lachry- 
mal Cysts. 


Appear* 
once. 


Impede 
the  eye. 


Arise  from 
obstructed 
ducts. 


To  be 
opened 
from 
within. 


the  gland.  If  suppuration  should  occur,  we  must  open  the 
abscess  as  soon  as  possible. 

Cancerous  Growihs. — This  gland  is  occasionally  affected 
by  sarcomatous  or  carcinomatous  growths.  The  fonner  is 
characterized  by  more  or  less  displacement  of  the  eyeball  down- 
wards and  backwards,  and  after  a  time  the  enlarged  gland  may 
be  [distinctly  felt  behind  the  outer  part  of  the  upper  lid ;  its 
growth  is  painless  and  usually  slow.  Should  carcinomatous 
disease  become  developed  in  this  situation,  we  shall,  in  addition 
to  the  above  symptoms,  have  those  superadded  which  axe 
pommon  to  malignant  disease  in  other  parts  of  the  body. 

The  observations  I  formerly  made  regarding  the  advisability 
of  removing  scirrhus  from  the  orbit,  are  equally  applicable  to 
malignant  disease  of  the  lachr>'mal  gland. 

Lachrymal  Cysts  (Dacr>'ops)  commence  as  small  tumours 
in  the  upper  and  outer  part  of  the  eyelid,  extending  backwards, 
beneath  the  border  of  the  orbit,  towards  the  lachrymal  gland. 
"  If  the  lid  be  drawn  upwards,  and  pressure  be  simultaneously 
applied  in  a  downward  and  inward  direction,  a  tense,  elastic, 
fluctuating  swelling  instantly  starts  out  between  the  eyeball  and 
the  inner  surface  of  the  eyelid."*  As  the  tumour  increases  in 
size,  the  movements  of  the  eye  become  restricted,  and  it  may 
even  cause  exophthalmos.  It  the  patient  strains,  such  as  by 
crying,  the  tumour  suddenly  enlarges ;  this  is  a  characteristic 
feature  of  the  affection. 

This  rare  form  of  disease,  as  Mr.  Hulke  states,  depends  for 
the  most  part  upon  obstruction  of  one  or  more  of  the  lachrymal 
ducts,  in  consequence  of  a  neglected  abscess  or  wound  of  the 
eyelid.  The  tears,  being  prevented  from  esc«iping,  collect  behind 
the  point  of  stricture  and  cause  the  dilatation  of  the  duct  abo\'e 
described. 

Treatment. — A  permanent  opening  must  be  made  into  the 
cyst  from  the  inner  surface  of  the  eyelid,  the  tears  can  then  pass 
away  over  the  eye.  If  the  opening  is  made  externally  through 
the  skin  of  the  eyelid,  a  troublesome  fistula  may  result. 


*  Mr.  J.  \V.  liulkc  on  Dacr)-oi)S  Fi^lulosus  :    O^h,  Hosp.  Ktpcris, 
vol.  i.  p.  285. 
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I  Fistula  op  the  Lachrymal  Gland  occasionally  form  pisiu 
the  result  of  an  abscess  or  injury.    A  fistulous  opening 
leading  to  the  lachrymal  gland  having  formed,  it  may  be  in  Open! 
the  skin  of  the  upper  eyelid,  a  clear  fluid  constantly  drains 
away  through  it  over  the  skin,  and  a  probe  may  be  passed 
through  the  fistula  in  the  direction  of  the  lachrymal  gland.     In 
a  case  of  this  kind  it  is  advisable   to  pass  a  probe  along  the 
course  of  the  fistula,  and  then,  having  evened  the  eyelid,  to  cut 
down  through  Ihe  conjunctiva  on  to  the  probe,  and  in  this  way 
create  another  fistulous  opening  on  the  palpebral  conjunctiva, 
so  as  to  conduct  the  lachrymal  secretion  to  its  proper  destination. 
TTie  galvanic  cautery  should  then  be  applied  to  the  mouth  of  the  Cai 
fistulous  opening  on  the  outer  surface  of  the  eyelid,  in  the  hope 
th.it  the  iaHommatory  action  thus  excited  may,  on  the  separation 
of  the  slough  caused  by  the  cautery,  close  the  external  fistula. 
All  other  nieans  of  treatment  having  failed,  it  may  be  neces- 
sary to  excise  the  lachrymal  gland  in  order  to  cure  the  fistula. 
Excision  of  tk£  Lachrymal  Gland  is  thus  performed  : — A  p 


be  made  into  the  orbit,  over  the  upper  and  outer  third  of  the  "P°"' 
orbital  ridge  ;  the  eiiternal  commissure  of  the  lids  may  then  be 
divided  ;  and  by  connecting  the  outer  ends  of  the  two  incisions 
a  triangular  flap  is  formed,  which  is  thrown  up.  The  lachrymal 
gland  is  thus  exposed,  secured  by  a  sharp  hook,  drawn  forwards, 
and  removed.  The  edges  of  the  wound  are  then  united  by 
sutures.  The  linear  scar  of  the  incision  is  subsequently  inap- 
preciable, being  lost  in  the  folds  of  the  upper  eyelid. 

If  the  eyeball  has  been  forced  from  its  socket  by  the  morbid 
growth,  a  pad  should  be  applied  over  the  lids  subsequently  to 
the  operation,  so  as  to  retain  the  globe  in  its  natural  position 
"lithe  tissues  around  it  have  retracted  to  their  normal  condition. 


CHAPTER   IV. 

DISEASES   OF   THE   EYELIDS. 

Wounds  and  Injuries^^Inflammation —  Ulceration —  Tumours-* 
Paralysis — Spasin^— Abnormal  position  of  Eyelids  and  Eye-' 
lasJu's — Entropiuni  '^Ectropium  —  Trichiasis '^Adhesions— 
(Edema — Emphysema — Styes —  Ti9iea  ciliaris — ZJce^-'Herpes 
— Chrom-hydrosis, 

WOUNDS  AND   INJURIES. 

coNTu-  Contusions  of  the  Eyelids. — A  blow  on  the  edge  of  the 

A^«bUck      orbit  or  eyelids  is  apt  to  be  followed  by  considerable  swelling 
'•■y*'"  and  ecchymosis  of  the  part,  a  "  black  eye"  being  the  result.    We 

are  frequently  consulted  in  such  cases,  in  order,  if  possible,  to 
prevent  the  disfigurement  caused  by  a  bruise  in  this  conspicuous 
part  of  the  face.  If  the  patient  applies  to  us  soon  after  the 
Trcatmemt.  injury  has  been  inflicted,  and  before  any  considerable  amount 
of  blood  has  become  effused  into  the  loose  cellular  tissue  of  the 
part,  we  may  generally  prevent  any  further  ecchymosis  by  the 
application  of  a  piece  of  lint  soaked  in  a  mixture  of  tincture  of 
Arnica.  arnica  and  water  (one  part  of  the  former  to  eight  of  the  latter), 
which  should  be  kept  constantly  applied  to  the  eye ;  "  it  pro- 
motes the  absorption  of  effused  blood,  prevents  discoloration, 
and  relieves  pain  and  stiffness  ;"♦  or  a  solution  of  muriate  of 
ammonia,  acetate  of  lead,  or  ice  may  be  used  in  the  same  way. 


*  *'  Elements  of  Materia  Mcdica,"  by  \V.  Fnucr,  2nd  etlit.,  p.  278. 
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Ecchymosis  of  the  eyelids  may  be  the  effect  of  a  far  more  Ecchymosis 

•    •  J  t_  •  _^      i  •    j«     ^«        •  /.of  the  lids 

scnous  injury,  and  becomes  an  important  indication  m  cases  of  b  fracture 
blows  on  the  head,  where  one  or  more  of  the  bones  of  the  orbit  ^^^ 
have  been  fractured  (p.  45). 

Wounds  of  the  Eyelids.— In  simple  incised  wounds  of  the  Wounds. 
lids,  the  edges  of  the  wound  must  be  brought  into  apposition 
with  one  or  more  horse-hair  or  fine  silk  sutures,  and  cold-water  Simple. 
dressing  subsequently  applied.    The  sutures  may  be  removed  Sutures 
after  two  or  three  days  ;  but  until  then  it  is  advisable  to  close  "^ 
the  lids  with  a  compress  and  bandage,  the  parts  being  kept  at 
rest.    If  the  wound  has  been  inflicted  for  some  days  it  is  advis- 
aUc  to  freshen  its  edges  so  as  to  enable  them  to  imite  without 
suppuration.     I  need  hardly  say  that  an  apparently  simple  cut  May  mark 
in  the  eyelid  may  be  only  the  external  indication  of  a  wound  Hiji^^ 
which  has  penetrated  deeply  into  the  orbit ;  nor  need  I  repeat 
the  caution  already  given  against  a  too  hasty  and  favourable 
prognosis  in  such  cases  (p.  46). 

Incised  wounds  of  the  eyelids,  by  dividing  the  fibres  of  the  May  cause 
levator  palpebra:,  may  destroy  the  action  of  the  muscle,  and  ^ss  of 
render  it  impossible  for  the  patient  to  raise  the  eyelid.    In  some  '**^'' 
few  cases  injury  to  the  lids  or  supra-orbital  region,  either  from  a 
contused  or  incised  wound,  has  been  followed  by  paralysis  of  the 
levator  palpebrae.     In  other  cases,  not  only  has  ptosis  come  on, 
but  this  has  been  followed  by  gradual  loss  of  sight.    In  order  to 
explain  this  connection,  we  may  presume  that  some  of  the 
branches  of  the  fifth  nerve  have  been  injured,  that  the  irritation  from  in- 
has  extended  thence  to  the  ophthalmic  ganglion  and  carotid  5^n<^. 
plexus,  and  ultimately  involved  the  sympathetic  in  the  morbid 
action  ;  a  permanently  engorged  state  of  the  capillaries  being 
thus  induced,  which  interferes  with  the  nutrition  of  the  nervous 
elements,  these  become  atrophied,  and  the  result  is  the  condition 
above  noticed.    However  this  may  be,  it  is  well  to  bear  in  mind 
the  fact,  that  even  apparently  trivial  injuries  to  the  eyelids  are 
sometimes  followed  by  paralysis  of  the  levator  palpebrae,  or  by 
toud  loss  of  sight  in  the  injured  eye.     Instances  of  this  kind  are 
r.ot  to  be  confounded  with  those  depending  upon  detachment 
of  the  retina,  consequent  on  a  blow  or  fall  on  the  eye  ;  in  these 
cases  the  loss  of  sight  occurs  immediately  after  the  accident, 


8o 


BURNS  OF  THE  EYEUDS. 


Lacerated 
wounds. 


require 
care. 


Burns. 


Mischief 

from 

cicatrices. 


Method  of 
dressing. 


Adhesions 
between 
the  lids ; 


How 
veni 


wpre- 
ted. 


and  the  ophthalmoscope  will  enable  us  to  detect  the  nature  of 
the  injury. 

In  the  case  of  lacerated  wounds  of  the  eyelids,  there  may  be 
a  little  more  difficulty  in  adapting  the  torn  edges  of  the  wound 
to  one  another.  Having  previously  been  cleaned  from  foreign 
substances  or  clots  of  blood,  they  should  be  brought  as  ac- 
curately together  as  possible,  and  retained  there  by  means  of 
sutures,  otherwise  an  ugly  scar  may  result,  or  a  cicatrix  of  con- 
siderable extent,  which  by  subsequent  contraction  may  evert  the 
lid  to  a  greater  or  less  extent  Occasionally,  from  inattention  to 
these  apparently  trivial  matters,  the  edges  of  the  wound  do  not 
unite,  and  a  slit  or  button-hole  opening  through  the  lid  remains. 

Burns. — The  eyelids  are  sometimes  damaged  by  scalding 
water,  by  fire,  the  explosion  of  gunpowder,  or  other  combustible 
material.  Our  chief  care  under  these  circumstances  must  be  to 
prevent  the  formation  and  contraction  of  a  cicatrix,  which  is 
certain  to  occur  unless  the  greatest  care  be  taken  in  dressing  the 
wound.  A  piece  of  lint  soaked  in  oil  should  be  applied  over  the 
injured  lid,  together  with  a  compress  and  bandage,  so  as  to  keep 
the  lids  well  stretched  over  the  globe  of  the  eye  until  the  wound 
has  healed.  It  will  be  well  especially  to  avoid  rubbing  or 
daubing  the  surface  of  such  a  wound  with  a  sponge  or  wet  rag : 
simply  changing  the  dressing  night  and  morning,  and  reapply* 
ing  the  pad  and  bandage  will  be  quite  sufficient. 

Supposing,  however,  that  loss  of  substance  has  occurred,  the 
skin  can  only  heal  by  granulation  ;  and  in  such  a  case  very 
careful  and  free  skin-grafting  should  be  practised  ;  in  this  way 
we  may  prevent  the  formation  of  a  cicatrix,  or  at  any  rate  ver)' 
much  lessen  its  size. 

Should  the  edges  of  the  lids  be  excoriated,  they  are  very  apt 
to  grow  together,  particularly  at  their  inner  and  outer  an^^es  ; 
under  these  conditions  the  eye  must  be  opened  frequently,  and 
the  lids  separated  from  one  another  as  far  as  possible,  so  as  to 
bre<ik  down  any  adhesions  that  may  have  formed  ;  the  margins 
of  the  eyelids  must  be  smeared  with  vaseline,  or  any  similar 
substance,  not  likely  to  excite  irritation,  but  which  will  pre^'ent 
the  raw  edges  of  the  lids  from  remaining  in  contact. 
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INFLAMMATION  OF  THE  EYELIDS. 

Erysipelas.— The  skin  of  the  lids  is  liable  to  be  attacked  by  Erysipb- 
pUegmonous  or  erysipelatous  inflammation,  the  latter  usually  thb  Lids. 
extending  from  the  parts  around,  and  not  uncommonly  following 
exposure  to  cold,  or  suppuration  of  the  lachrymal  sac. 

In  these  cases  the  lids  become  red,  swollen,  and  tense ;  Redness, 
▼esides  form  on  the  inflamed  surface  of  the  skin,  and  bursting,  vl^ef ' 
give  exit  to  a  sero-purulent  fluid.    The  patient  complains  of  a 
tingling,  baming  feeling  in  the  part,  but  seldom  of  deep  pain,  P^ia. 
onless  the  cellular  tissue  of  the  orbit  is  affected ;  he  is  feverish, 
his  toi^;ue  is  foul,  and  the  pulse  usually  feeble.    In  the  majority 
of  instances,  the  inflammatory  action  soon  subsides  and  the 
parts  letom  to  their  normal  condition ;  but  in  severe  cases  the 
disease  extends  backwards  to  the  orbit,  and  may,  as  I  have 
before  described,  induce  blindness  by  involving  the  optic  nerve  ; 
under  any  circumstances,  in  bad  or  neglected  cases  of  erysi- 
pelas, the  cellular  tissue  of  the  lids  slough  and  comes  away  in  May  cause 
shreds^  damaging  the  muscular  apparatus  of  the  lid,  it  may  be  ^  ' 

destro>'ing  a  considerable  portion  of  the  skin,  giving  rise  to 
ectropium. 

Treatment. — In  erysipelatous  inflanmiation  of  the  lids,  it  is  Trtatnunu 
advisable  to  paint  the  skin  over  with  a  solution  of  nitrate  of 
silver  (5j  to  an  ounce  of  water)  in  the  early  stages  of  the  disease.  Nitrate  of 
This  application  should  extend  beyond  the  limit  of  the  inflamed     ^^' 
skin,  so  as  if  possible  to  prevent  the  diseased  action  from  ex- 
tending ;  cold  compresses  may  subsequently  be  applied.    If  sup- 
puration has  occurred,  the  skin  and  cellular  tissue  of  the  lids 
must  be  freely  incised,  and  subsequently  poultices  applied,  the  incisions, 
integument  surrounding  the  affected  part  having  been  painted 
over  in  the  first  instance  with  the  tincture  of  muriate  of  iron.  Tinct.  fcrri. 
This  drug  should  also  be  administered  internally,  together  with 
stimulants  and  beef  tea,  as  described  in  instances  of  erysipelas  Stimulants, 
of  the  cellular  tissue  of  the  orbit. 

Syphilitic  Ulceration  of  the  eyelids  may  be  the  effect  of  SYrHiuTic 
acquired  or  of  hereditary  syphilis.    The  diseased  action  in  the  tion. 
former  class  of  cases  usually  commences  in  the  conjunctiva,  the 
tinis  having  been  directly  applied  to  the  part ;  from  this  point 
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the  ch;incre  gradully  invades  the  skin,  and 
thickness  of  the  lids. 

Syphilitic  ulceration  of  the  eyelids  is,  however,  more 
monly  a  secondary  affection.  I  have  seen  many 
the  kind  especially  of  gumma,  which  had  nut  been  recogni» 
as  syphilitic  until  a  considerable  portion  of  the  lid  had  bei 
destroyed.  Under  these  circumstances  the  ulceration  usual 
commences  at  the  margin  of  the  lids  ;  at  first  the  skin  onljr 
involved,  but  in  the  course  of  time  the  tarsal  cartilage  ai 
other  structures  are  affected,  so  that  the  whole  thickness  of  d 
lid  is  implicated  in  the  ulcerative  process ;  the  edges  of  ti 
wound  become  everted  and  thickened,  and  there  is  a  constiB 
discharge  of  bloody  matter  from  its  surface. 

The  patient  seldom  complains  of  much  pain  in  the  pan,  'A 
progress  of  the  atTection  being  generally  verj'  slow ;  but  shott 
the  individual  be  in  a  weak  and  emaciated  state  of  health  on  d 
invasion  of  the  disease,  tl  may  then  make  rapid  strides, 
involving  the  entire  eyelid,  and  causing  great  suffering, 
some  cases  the  ulceration  is  comparativeiy  supcrticia],  the  si 
alone  being  affected  ;  in  these  instances,  the  course  which  I 
disease  takes  is  generally  protracted,  and  often  almost  pajnle 
In  cases,  therefore,  where  a  patient  has  been  suffering  fn 
ulceration  of  the  eyelids,  be  careful  to  elicit  any  history  It 
to  suspicions  of  a  syphilitic  taint. 

Treaiment. — Whether  depending  upon  primary  or  s 
:  syphilis,  the  best  method  of  treating  these  cases  is  by 
judiciously  and  cautiously  administered.  But  it  is  sometin 
necessary  to  abstain  from  specific  treatment  in  the  first  instam 
if  the  patient  is  in  we<ik  health.  When,  however,  the  patil 
is  in  a  fit  condition  to  be  put  imder  mercurial  treatment,  t 
hydrarg.  c.  creta,  combined  with  soda  and  quinine,  ought 
be  prescribed  ;  its  action  being  carefully  watched,  and  I 
mercury  discontinued  on  the  first  indication  that  the  system  h 
become  affected.  In  many  respects  mercurial  vapour 
airorda  prtfcrablc  method  of  administering  the  drug  i  but 
ihcy  sometimes  tend  to  exhaust  the  system,  by  the  incrou 
action  of  the  skin  which  they  occasion,  this  is  an  objection 
ihei^  use  where  the  patient  has  been  previously  in  a  feeble  SC 
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of  health.  Under  these  circumstances  we  may  conveniently 
order  the  mercurial  ointment  to  be  rubbed  into  the  patient's 
arm-pits  and  thighs  night  and  morning,  until  the  ulcer  on  the 
eyelids  assumes  a  healthy  appearance,  which  will  usually  be  the 
case  before  the  constitutional  effects  of  the  drug  are  apparent. 

Probably  one  of  the  most  suitable  local  applications  we  can  Local  ai 
employ  for  these  ulcers  is  iodoform.    Blacln^ish  is  often  useful,  p^*^^'^' 
or  an  ointment  composed  of  ten  grains  of  sulphate  of  copper  to 
an  ounce  of  simple  ointment. 

In£uitSy  the  offspring  of  syphilitic  parents,  sometimes  suffer  Uicen  f 
from  pustular  eruption  about  the  comers  of  the  mouth  and  eye-  sypUUs. 
lids,  as  well  as  the  anus  ;  the  pustules  burst,  and  a  scab  forms, 
beneath' which  an  indolent  ulcer  appears.  These  children  are 
usually  little,  puny,  wizen-faced  creatures ;  their  best  chance  is  in 
a  good  healthy  wet-nurse ;  and  very  mild  inunctions  of  mer- 
curial ointment.  The  effects  of  the  medicine  on  the  system  may 
be  estimated  by  the  amelioration  which  takes  place  in  the  con- 
dition of  the  sores ;  directly  the  ulcers  begin  to  improve  the 
ointment  should  be  lessened,  but  the  action  of  the  drug  on  the 
system  must  be  prolonged  for  a  considerable  period  after  the 
ulcers  have  all  healed. 

Herpes  Zoster.— The  skin  of  the  lids,  like  that  of  other  Hbrhrs 
parts  of  the  body,  is  sometimes  affected  with  impetigo,  leprosy,  lh),, 
\-itiligo,  eczema,  and  herpes.    These  require  no  special  notice, 
except  perhaps  the  last,  in  which  the  deeper  structures  of  the 
eye  itself  are  sometimes  affected. 

Herpes  zoster  is  not  uncommonly  mistaken  for  erysipelas  of  Distin- 
the  eyelids.  Herpes  frontalis,  however,  is  always  confined  to  one  JSm  ery. 
side  of  the  median  line,  the  eruption  appearing  only  over  that  •*!****• 
portion  of  the  skin  which  is  supplied  by  the  ophthalmic  division 
of  the  fifth  nerve ;  the  vesicles  never  form,  therefore,  over  the 
patient's  cheek.    The  pustules  are  small  and  numerous ;  they 
often,  howe\'er,  become  confluent,  and  their  contents  dry  up 
into  a  scab,  which  subsequently  falls  off,  leaving  a  scar  very 
much  like  that  seen  after  small-pox.    There  is  less  constitu- 
tional disturbancein  herpes  than  in  erysipelas.    On  the  other 
hand,  the  patient  is  affected  with  a  peculiar  numbness,  mingled 
with  pain  which  is  often  very  severe,  and  precedes  the  eruption, 
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the  heightened  sensibility  continuing  long  after  the  inflanuna* 
tory  outburst,  and  not  passing  beyond  the  median  line.     1 
nerves  of  sensation  appear  to  play  an  important  pa.rt  in  her| 
zoster ;  the  peripheral  distribution  of  the  fifthi  from  cold 
some  such  cause,  becomes  inflamed,  and  "  the  eruption  suci 
as  the  result  of  an  extension  of  the  vascular  excitement  of  th* 
cutaneous  tissues  anatomically  related  to  this  network. 

'Vat  intolerable  pain  in  these  cases  is  perhaps  best  relieved  bf 
a  subcutaneous  injection  of  atropine  or  morphia.  The  extract 
of  belladonna  and  sulphate  of  quinine  may  be  administered 
inlemally,  and  the  acetate  of  lead  lotion  applied  over  the  i* 
flamed  portion  of  the  skin.  In  some  cases,  however,  tbcst 
means  fail  to  remove  the  pain,  and  it  has  even  been  recoin- 
mended  to  divide  one  or  more  branches  of  the  nerve,  a 
of  treatment  I  have  certainly  never  had  to  practise  incases 
this  kind. 

If  the  forehead  only  IsafTectcd,  although  there  will  bceniptii 
on  the  upper  eyelid,  yet  the  eye  will  not  sufTer.     If  the  eruptii 
appears  on  the  upper  part  of  the  nose,  there  will  be  slight  ' 
while  if  the  tip  of  the  nose  is  affected,  the  eye  wi!l  suffer  set 
These  differences  are  explained  by  reference  to  the  anatomi< 
distribution  of  the  ophthalmic  division  of  the  fifth   nerve,  bf 
which  the  disease  is  localized.    The  branch  which  suppli 
tip  of  the  nose  is  the  one  which  supplies  also  the  ophi 
ganglion,  and  through  It  the  structures  of  the  eye.*    After 
acute  symptoms  of  the  disease  have  passed  away,  dark 
scar^  frequently  remain  to  mark  the  site  of  the  eruptii 
colour  subsequently  fades  into  that  of  the  skin  around  thtnii 
but  the  scars  themselves  remain  like  those  of  small-pox,  durins 
the  remainder  of  the  patient's  hfc. 

Chkom-iivdrosis  consists  in  the  supposed  ewcretion  of  m 
indigo>bluc  materjaJ  from  the  surface  of  the  eyelids, 
colouring  matter  is  easily  removed  by  oil  or  glycerine,  but 


*  Mtdkat  Timaand  Gavlle,  Oct.  19,  tt&j,  p.  431 ; 
inJ  cAKt  by  Mr.  Etawmu),  Ofh.  Ihif.  Krfartt,  vol,  vi. 
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by  water.  The  disease  mostly  occurs  among  women  whose  in  hyste 
menstruation  happens  to  be  disordered,  and  their  general  health  subjects. 
more  or  less  impaired. 

A  remarkable  case  of  this  kind  is  related  by  Warlomont,*  Authead 
which  was  made  the  subject  of  most  careful  investigation,  and  ***** 
every  means  taken  to  prevent  the  practice  of  any  deception  on 
the  part  of  the  patient ;  still,  the  case  is  hardly  satisfactory,  and 
cannot  be  regarded  as  affording  unequivocal  evidence  of  the 
existence  of  this  most  singular  disease,  and  doubts  still  exist  on 
the  matter.  Most  surgeons  are  of  opinion,  and  I  certainly  agree 
with  them,  that  chrom-hydrosis  is  generally  a  trick  or  inven- 
tion  of  hysterical  patients,  the  colouring  matter  having  been 
applied  by  their  own  hands,  not  being  excreted  from  the  skin  of 
the  eyelids. 

Xanthelasma  Palpebrarum.— These buflfor  yellow  patches,  xanthb 
not  very  unfrequently  seen  near  the  inner  angles  of  the  eyelids,  p^LreBi 
give  the  patient  considerable  uneasiness  on  account  of  their  kum. 
appearance.      The  subject  has  for  some  time  past  engaged 
the  attention  of  Mr.    Hutchinson.    He    has   arrived   at    the 
conclusion :— > 

That  xanthelasma  never  occurs  in  children  ;  whilst  it  is  fairly  Mr.Hutc 
conmion  in  middle  and  senile  periods  of  life.  mioos. 

That  in  a  small  proportion  of  very  severe  cases,  jaundice,  with 
great  enlargement  of  the  liver,  is  met  with. 

The  form  of  jaundice  is  peculiar,  the  skin  becoming  of  an 
olive-brown,  or  almost  black  tint,  rather  than  yellow,  and  the 
colour  being  remarkable  for  its  long  persistence. 

In  many  cases  in  which  there  has  been  no  jaundice,  there  is 
yet  the  history  of  frequent  and  severe  attacks  of  functional  dis- 
turbance of  the  liver. 

Xanthelasma  occurs  more  frequently  in  females  than  in  males, 
the  proportion  being  two  to  one. 

In  all  cases  the  xanthelasmic  patches  appear  in  the  eyelids 
firai ;  and  not  in  more  than  about  8  per  cent,  do  they  ever 
extend  to  other  parts. 
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The  patches  invariably  begin  near  the  inner  canthus,  and 
almost  invariably  on  the  left  side. 

It  is  probable  that  of  the  causes  mentioned,  under  which  the 
pigmentation  of  the  eyelids  may  be  disturbed,  disorder  of  the 
liver  is  the  most  powerful ;  hence  the  fact  that  the  more  exten- 
sive cases  are  usually  associated  with  hepatic  disease.* 

TUMOURS  OF  THE  EYELIDS. 

EiiTiiK-  Epithelioma.— The  lower  lid  seems  to  be  peculiarly  suscep- 

tible to  this  form  of  disease  ;  it  seldom  appears  before  an  indi- 
vidual has  reached  the  age  of  forty,  and  may  commence  as  a 
A  ^         small  hard  flattened  lump  on  the  edge  of  the  eyelid  near  the 
caruncle,  gradually  extending  to  the  lower  lid.     This  thickened 
tissue  is  due  to  an  abnormal  growth  of  the  epithelial  cells ;  these 
cells  are  generally  flat  and  packed  closely  together.    Each  cell 
has  a  large  oval  nucleus  and  several  nucleoli.    The  cells  form 
irregular  cylindrical  processes,  which  in  thin  sections  are  cut  in 
a  variety  of  directions,  giving  the  idea  of  nests  of  cells.   Between 
these  cylinders  is  a  fine  fibrous  tissue  with  vessels.     At  first  the 
afiection  appears  so  insignificant,  and  so  closely  resembles  an 
ordinary  wart,  that  probably  little  notice  is  taken  of  it.    After  a 
time,  however,  the  pimple  or  wart-like  growth  ulcerates,  and  a 
Siib<cc^uent   Small  indolcnt  sore,  with  raised  edges  and  a  glassy-looking  sur* 
AdvSiS"'   f^cc,  appears.    The  disease  advances  slowly,  and  the  original 
slow.  sores  often  appear  for  a  time  to  have  healed,  a  thin  cicatrix 

forming  over  them,  but  which  is  soon  broken  through  by  the 
exudation  of  a  serous  fluid  from  an  open  ulcerated  surface. 
The  diseased  action  extends  itself  by  the  well-known  cylinders 
Little  pain,    of  epithelial  cells  deep  into  the  corium  ;  it  is  not  always  attended 
with  pain,  but  a  tingling,  itching  feeling  exists  in  the  part.    The 
J'**«"<*^n    disease  spreads,  gradually  involving  the  lower  lid  and  skin  of  the 
breadth.       check  in  a  mass  of  ulceration,  from  the  surface  of  which  there 
is  a  constant   sanious  discharge,  and  at  the  same  time  the 
lymphatic  glands  in  the  parotid  space  may  become  enlarged. 


*  Lanciif  vol.  i.  1871,  p.  41a 
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The  ulcers  in  their  early  stages  often  appear  dotted  over 
with  a  number  of  little  granules,  in  appearance  like  millet 
seeds,  or  pearl-nodule  collections.  It  is  important  to  make  a 
correct  diagnosis  in  cases  of  this  description,  for  epithelial  cancer,  Diagnosis 
situated  in  any  accessible  part  of  the  body,  may  be  effectually  porunt." 
cured,  if  completely  extirpated  by  means  of  the  knife  in  its  early 
stages.  Epithelioma  might  be  mistaken  for  syphilitic,  lupoid,  or 
rodent  ulceration ;  the  two  former  are  amenable  in  their  early 
stages  to  medical  treatment ;  the  latter,  like  epithelial  cancer, 
can  alone  be  cured  by  removing  the  whole  of  the  diseased 
structures  with  the  knife. 

In  the  more  advanced  stages  of  epithelioma — in  fact,  when  Later  re- 
the  whole  of  the  eyelid  and  part  of  the  cheek  have  become  a 
mass  of  disease,  it  may  still  be  advisable  to  remove  the  abnormal 
growth,  applying  a  strong  solution  of  chloride  of  zinc  to  the 
surface  of  the  wound.  Apparently  hopeless  cases  are  recorded, 
in  which  this  practice  has  been  followed  by  satisfactory  results. 

If  the  disease  is  allowed  to  run  its  course,  the  patient  must 
inc\'itably  sink  under  it. 

Rodent  Ulcer  more  frequently  commences  in  the  skin  of  the  Rodent 
lower  lids  than  along  the  edge  of  the  eyelid  ;  the  disease  begins  ^^' 
as  a  dr\'  wart,  and  after  the  excrescence  has  been  shed  several 
times  the  skin  ulcerates.  The  ulcer  has  a  hard  base  and  edge ; 
it  spreads  with  characteristic  slowness,  eroding  the  neighbour- 
ing structures  ;  the  surface  of  the  sore  is  devoid  of  granulations, 
and  glazed.  There  is  very  little  discharge  from  the  ulcer  unless 
it  happens  to  become  inflamed.  Rodent  ulcer  seldom  appears 
until  after  an  individual  is  forty-five  years  of  age.  The  disease 
must  be  entirely  removed  by  means  of  the  knife,  and  the  surface 
of  the  wound  subsequently  smeared  over  with  the  chloride  of 
zinc,  so  as,  if  possible,  to  destroy  the  whole  of  the  morbid 
growth. 

Lupus  as  a  rule  occurs  earlier  in  life  than  rodent  ulcer ;  it 
has  more  inflammation  and  much  less  hardness,  and  is  often 
accompanied  by  lupus  elsewhere  on  the  cutaneous  or  mucous 
surfaces. 

Warts  not  unfrequently  grow  from  the  skin  of  the  lid,  and  Wakts. 
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if  near  its  free  margin,  iheymay  press  upon,  and  bend  some 
the  cilia  inwards  against  the  eyeball.    The  sooner,  iherefoRti 

wart  so  situated  is  removed  the  better  ;  it  is  unless  to  wu 
time  in  applying  caustic,  it  should  he  snipped  off  with  a.  pair 

Horny  Excrescences  are  now  and  then  met  with  sprinj 
ing  from  the  skin  of  the  lids  ;  they  seem  to  depend  upon  tl 
secretion  from  a  sebaceous  gland  becoming  hardened,  ai 
fresh  exudations  taking  place  over  it ;  layer  after  layer  of  tl 
sebaceous  matter  thus  drj'ing  over  the  original  deposit,  tl 
hom-like  mass  at  length  becomes  of  such  a  size  as  lo  disfign 
and  inconvenience  the  patient  considerably. 

The  same  plan  of  treatment  is  to  be  adopted  as  in  the  case 
a  wart :  the  excrescence,  and  the  skin  from  which  it  appears  Vi 
grow,  being  snipped  off  with  a  pair  of  curved  scissor: 

iMiLiUM. — Accumulations  of  sebaceous  matter  occasionall 
occur  in  the  ducts  of  the  subcutaneous  glands,  forming  lit^ 
tumours  on  the  edge  of  the  eyelids,  resembling  minute  pea  ' 
situated  beneath  the  epidermis.  They  seldom  exceed  a  piiri 
head  in  size,  and  frequently  form  in  groups  of  irregular  s 
and  dimensions.  It  is  seldom  necessary  to  interfere  with  n 
tumours  of  this  kind  ;  but  if  it  is  deemed  advisable  to  do  so,  d 
epidermis  covering  them  may  be  scratched  with  the  point  of 
knife,  and  the  contents  of  the  cyst  squeezed  ouL 
i  Sebaceous  Tumours,  only  slightly  larger  than  those  lJ 
described,  but  which  may  grow  to  the  site  of  a  split  pea,  ai 
contain  sebaceous  matter,  are  occasionally  met  with  m  the  sk 
of  the  lids.  They  may  be  readily  removed  by  carefully  incisil 
the  skin  over  them,  and  then  squeezing  the  cysi  and  its  cootef 
out  erf  Its  nidus.  The  walls  of  these  cysts,  however,  are  by  i 
means  thick,  and  nre  almost  sure  to  burst  in  our  efforts  1 
e  remove  them,  in  which  case  the  remains  of  the  cyst  should  1 
torn  away  from  its  attachments.  If  this  is  not  done,  the  tunM 
is  apt  to  appear  again  j  in  fact,  if  left  to  Nature,  the  course  tt 
usually  take  is,  after  growing  to  a  certain  size,  to  burst  and  g! 
ekit  to  their  contents,  which  speedily  re-form  so  long  as  the  c 
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pans  of  the  bod^r,  someiimes  form  in  the  ejelids,  most  commonly 
springing  fmn  the  pcriosteuni  of  the  frontal  bone.  7'hey  gene- 
rally contain  a  giairy,  fally  matter,  and  frequently  also  a  number 
of  hairs.  Like  the  oiher  forms  of  cystic  tumours,  they  give  the 
patient  tia  pain  or  inconvenience,  beyond  such  as  arises,  in  pudIcb 
this  particular  situation,  from  their  bulk,  which  is  often  con-   "'  ^^ 

Ib  excising  a  tumour  of  this  kind  it  is  well  to  make  the  ^^|^^ 
incision  from  without  inwards,  or  in  a  direction  parallel  to  the 
fibres  of  the  orbicularis,  as  the  morbid  growth  is  usually  situated 
beneath  this  muscle.  The  entire  cyst  must  as  far  as  practicable 
be  removed,  and  it  will  much  facilitate  the  operation  if  this  is 
accomplished  without  opening  iL  There  is  then  every  chance 
of  tbe  wound  healing  by  the  first  intention,  a  slight  scar  only 
remaining  to  indicate  the  position  of  the  incision. 

Meibomian  Cyst,  Chalazion,  oh  p,^   ,^ 

TCHOlt  Taksl— These  tumours  arise 
iailMiollidraof  iheMeibomian  glands, 
and  are  ibcrefore  imbedded  in  the  sub- 

■uncc  of  tbe  tarsal  cartilage.   As  they   

-  rfcase  in  siie,  they  form  tittle  painless  ^^H^^^l^^^^'  Thi 
-cllings  beneath  the  skin  of  the  lid 
-jjyiojC  in  site  from  a  split-pea 
bone-bean.  They  are  unsightly,  and 
fakdncc  a  disagreeable  stiffness  of  the 
Ub,  but  beyond  this  are  harmless.  On 
eweiting  the  lid  from  which  they  spring, 

the   position  of  the   lumour  is   marked   by  a  circumscribed, 
jrellawiab- white  projection  (i«  Fig.  14). 

ThOM  tumours  sometimes  become  inflamed,  and  suppurate,  M>y  mp- 
wnbout  aoy  apparent  cause  :  the  abscess,  having  discharged  its  ''"^ 
I,  tbe  pons  return  to  their  normal  condition.    Bui,  in  the 
istanccs,  it  is  advisable  to  evert  the  lid  thoroughly, 
uid  ibe  conjunctiva  being  put  on  the  stretch,  so  as  to  render  the 
tiBBMir  protnincnt,  a  crucial  incision  must  be  made  into  it 
ifaroi^  tbe  conjunctiva,  so  that  the  tumour  may  be  laid  open,  she 
uA  its  contents  scraped  out  with  a  small  spatula  or  curette. 

Kliately  after  the  operation  the  wound  fills  with  blood. 


'  Fjc.  14. 
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and  the  size  of  the  tumour  may  not  perhaps  appear  to  ha\'e 
diminished ;  but  in  the  course  of  a  few  da}*^  the  blood  is  re- 
absorbed, and  all  traces  of  the  tumour  disappear. 

There  is  no  necessity  for  any  after-treatment  in  a  case  of  this 
kind.  Cold-water  dressing  may  be  applied  over  the  lids  for 
twenty-four  hours,  the  eyes  being  closed  with  a  pad  and  band- 
age :  otherwise  the  rough  surface  of  the  conjunctiva,  rubbing 
against  the  cornea,  may  give  the  patient  annoyance.  It  may 
subsequently  be  necessary  to  attend  to  the  patient's  general 
health,  administering  tonics,  and  otherwise  endeavouring  to 
improve  the  tone  of  his  system  ;  for  these  tumours  are  likely  to 
follow  one  another  in  quick  succession,  both  in  the  upper  and 
lower  eyelids,  if  the  patient  is  below  par. 

Calcareous  Conxretions  may  form  in  the  ducts  of  the 
Meibomian  glands,  and  can  be  felt  as  small  nodulated  lines 
beneath  the  skin  of  the  eyelid.  On  everting  the  lid,  the  white 
deposits  in  the  duct  may  generally  be  seen  beneath  the  conjunc- 
tiva. These  concretions  give  rise  to  a  good  deal  of  irritation  by 
rubbing  against  the  surface  of  the  cornea,  inducing  hypenemiz 
of  the  conjunctiva,  which  cannot  be  cured  till  the  foreign  sub- 
stance in  the  ducts  is  removed. 

The  plan  of  treatment  in  these  cases  is  to  evert  the  lid  and 
slit  open  the  duct,  and  then  with  a  spatula  or  some  such  instni* 
ment,  to  scrape  out  its  calcareous  contents.  These  concretions 
are  vQvy  apt  to  re-fonn,  especially  in  districts  where  the  drink- 
ing-water contains  an  unusual  quantity  of  the  salts  of  lime. 

FiiJROMA  of  the  eyelids  is  occasionally  met  with  as  a  small 
bony  tumour,  of  very  slow  growth,  but  sometimes  being  exqui- 
sitely painful.  A  growth  of  this  kind  should  be  removed  as  soon 
as  possible. 

l^A.w  (Tclcafifritrtatti),  A  nievus  must  necessarily  be  of 
comparatively  small  size  if  confined  to  the  eyelids.  For  the 
most  part  they  are  of  congenital  origin,  the  muscular  fibres 
covering  them  gradually  become  absorbed,  and  the  niuvus  then 
appears  as  a  soft  and  compressible  tumour,  situated  under  the 
skin,  its  colour  depending  upon  the  preponderance  in  it  of  the 
arterial  or  venous  elements.  The  blood  may  readily  be  squeezed 
out  of  the  niL'vus  if  slight  pressure  be  exerted  over  its  surface ; 
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but  the  sponge-like  mass  refills  and  swells  up  again,  as  soon  as  Sponge-Hke 
the  compressing  force  is  withdrawn.     In  like  manner,  a  naevus 
becomes  swollen  and  congested,  if  the  patient  strains  to  any 
extent,  as  in  the  act  of  coughing  or  crying. 

Treatment, — Out  object  is  to  obliterate  the  vascular  network,  Trtatment. 
of  which  the  naevus  is  constituted ;  but  at  the  same  time,  if 
possible,  to  prevent  the  skin  covering  it  from  being  destroyed.  Spare  the 
If  this  is  not  provided  against,  a  cicatrix  may  form,  which,  in 
contracting,  may  evert  the  eyelid.    A  small  na:vus  may  often  be  Nitric  add. 
destro)'ed  b>'  applying  over  its  surface  some  strong  nitric  acid. 
In  larger  nae\i  I  am  in  the  habit  of  passing  two  or  three  worsted  Worsted 
threads,  soaked  in  perchloridc  of  iron,  through  the  base  of  the 
tumour,  and  leaving  them  there  for  a  day  or  two — in  fact,  till 
the}-  have  excited  some  slight  amount  of  inflammation,  when 
they  should  be  withdrawn.    The  inflammatory  action  thus  set 
up  is  often  sufficient  to  obliterate  the  vessels  forming  the  naevus. 

If  the  na^-us  is  of  some  size,  two  fine  pins  should  be  inserted  Iflaree, 

trcAt  uy 

at  right  angles  through  the  skin,  beneath  the  naevus.  Behind  compression. 
these  pins  a  few  turns  of  ligature  silk  should  be  twisted,  so  as  to 
strangulate  the  naevus.  As  soon  as  the  part  begins  to  slough 
the  needles  may  be  removed.  Electrolysis  has  of  late  been  suc- 
cessfully employed  for  the  cure  of  these  nxvi  ;  its  application  is 
free  from  J>ain,  and  it  leaves  no  scar  or  disfigurement. 

Angiotnata  of  the  eyelids  may  be  pedunculated,  but  are 
more  apt  to  have  a  broad  base,  though  movable  beneath  the 
skin.  Dr.  C.  S.  Bull  has  shown  that  most  of  these  vascular 
tumours  of  the  lids  are  venous,  and  contained  in  a  cyst  wall. 
Tumours  of  this  kind  should  be  incised.  Lid-clamp  forceps 
must  be  applied,  and  the  tumour  may  then  be  removed  without 
loss  of  blood.  If  loss  of  skin  results  from  the  operation  it  may 
better  be  replaced  by  skin-grafting  than  by  any  form  of  plastic 
operation. 

PARALYSIS  AND   SPASM  OF  THE  EYELIDS. 

Ptosis,  or  Falling  of  the  Eyelid.— An  inability  to  raise  Ptosis. 
the  upper  e>elid  may  occur  in  one  or  both  eyes  from  any  of  the 
following  causes:  first,  it  maybe  a  congenital  defect;  secondly,  it  Varieties. 
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may  depend  upon  a  relaxed  state  of  the  skin  and  tissues  fA  A 
lids  1  thirdly,  ptosis  may  arise  from  an  injury  to  the  levator  pal 
pebne  muscie ;  fourthly,  it  may  occur  from  a  defect  in  A 
nervous  apparatus  supplying  thai  muscle. 

From  whalwer  cause  arising,  a  patient  suffering  from  pioci 
is  unable,  by  a  voluntary  effort,  to  raise  the  upper  Ud  of  ll 
afTccted  eye,  but  in  other  respects  his  vision,  and  in  faa  4 
ocular  apparatus,  may  be  perfect,  if  the  ptosis  is  complete,  d 
upper  lid,  by  hanging  over  the  cornea,  obstructs  the  passag»l 
light  to  the  eye ;  and  hence,  for  all  practical  purposes,  the  s^  ' 
is  destroyed  till  the  obstruction  is  removed. 

1.  In  congenital  ptosis  both  eyelids  are  usually  equ| 
alTected.  For  its  relief,  an  elliptical  portion  of  the  skin  of  d 
lid  may  be  removed,  the  edges  of  ihe  wound  being  bro 
together  with  sutures,  and  the  shortening  of  the  lid  thus  pit 
duced  may  enable  the  patient  to  raise  it  sufhcieittly  to  admit  til 
rays  of  light  into  thceye ;  but  in  many  of  these  cases  the  muscular 
fibres  of  the  levator  palpebrx  arc  almost  entirely  wanting,  and 
in  spite  of  the  above  described  operation,  the  lid  still  droops 
over  the  pupil,  interfering  very  much  with  the  perfection  q 
vision.  In  a  case  of  this  description  I  lately  elongated  I 
pupil  downwards  to  the  great  relief  of  the  patient.  Such  c 
may  tax  our  ingenuity  to  the  utmost  in  order  to  devise  i 
for  their  amelioration  \  but,  fortunately,  this  form  of  ploa 

2.  Ptosis,  arising  from  an  elongation  of  the  skin  and  cor 
live  tissue  of  the  lids,  is  a  more  manageable  afTection 
occurs  except  among  old  people,  or  those  who  have  5ulTcrt<T 
from  long  continued  conjunctivitis.  In  these  cases  the  conaoc- 
livc  tissue  and  skin  have  liecn  stretched  to  cover  the  faypcr* 
Irophied  mucous  membrane,  while  the  fibres  of  the  levatw 
palpebtse  have  become  atrophied  from  senile  degeneration.  Tbc 
contractile  power  of  the  levator  is  seldom,  however,  complcidy 
destroyed  ;  and  considerable  bcnetit,  therefore,  frequently  a 

■■  from  excising  an  elliptical  pottion  of  ihe  skin,  allowing  I 
woimd  to  cicatrize,  and  in  contracting  to  shorten  the  Ud.  ~ 
nate  of  the  conjunctiva  must  also  be  atiendcd  to,  for  in  j 
majority  of  these  cases  it  is  bypertrophicd,  and,  ii 
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bility,  will  be  improved  by  the  application  of  the  dilute  red  Ung.  hyd. 
mercurial  ointment  to  its  surface  twice  a  day.  ^ 

3.  Wounds  and  injuries  of  the  levator  palpebrse,  by  dividing  3*  Ptosis 
or  destroying  the  contractile  power  of  the  muscle,  are  likely  to  wounds. 
induce  ptosis.    We  may  endeavour  to  rectify  this  state  of  things 

by  excising  a  portion  of  the  skin  of  the  lid ;  but  the  loss  of 
power  in  the  muscle  will  prove  a  serious  obstacle  to  any  perma- 
nent amendment.  If,  as  is  most  probable  in  cases  of  this  kind, 
only  one  eye  is  afiected,  it  is  advisable  to  elongate  the  pupil 
downwards,  endeavouring  by  this  means  to  restore  binocular 
vision. 

4.  Ptosis,  arising  from  paralysis  of  the  levator  palpebrse,  4.  Paralytic 
appears  occasionally  to  be  the  result  of  an  injury  to  one  of  the 
branches  of  the  fifth  nerve,  probably  affecting  the  motor  nerve  Reflex. 
b>'  leilez  action  from  the  quadrigeminal  bodies. 

The  same  result  may  follow  malarious  affections  of  the  supra-  Malarious. 
orbital  ner\'e.     In  these  cases  the  optic  nerve  and  recti  muscles 
are  more  or  less  affected,  and  their  functions  impaired. 

In  those  more  complicated  cases,  however,  where  the  ptosis 
seems  to  depend  on  a  primary  affection  of  the  third  pair  of 
ner\^es  or  nervous  centre,  we  may  have  to  exert  all  our  intelli- 
gence and  skill  both  in  referring  the  malady  to  its  true  cause, 
and  adapting  our  remedies  to  the  special  requirements  of  the 
case.     Wc  shall  do  well  to  bear  in  mind  that  syphilis  in  its  Syphilitic 

and  other 

various  phases  is  a  prolific  source  of  disease  of  this  kind,  both  obscure 
in  the  sheaths  of  the  nerves  and  in  the  brain  itself;  nor  must  we  °"*"' 
forget  that  this  form  of  ptosis  may  be  due  to  tumours,  to  limited 
apoplex>',  and  many   other  obscure  affections  to  which  the 
iier\'ous  centres  are  liable. 

In  some  instances,  paralysis  of  the  levator  palpebral  is  deve-  Ptosis, 
loped  suddenly,  apparently  from  the  effects  of  cold.   The  patient  apparently 
has  probably  been  exposed  to  a  bleak  wind,  or  slept  in  a  damp     °*  ^°  * 
bed,  and  the  next  morning  on  rising,  finds  that  he  cannot  raise 
one  or  other  of  his  eyelids.     Many  of  these  cases  undoubtedly 
reco\'er,  and  if  the  patient  is  otherwise  in  good  health,  my  pro- 
gnosis is  generally  favourable,  but  it  may  take  several  months 
before  the  muscle  regains  its  power.     In  some  instances  pro- 
jjressive  atrophy  of  the  optic  nerve  supervenes  :   under  these 
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circumstances  it  is  more  than  probable  that  the  disease,  ihough 
attributed  to  cold  or  rheumatism,  has  been  in  prognesi  (or  .1 
considerable  time,  and  depends  either  upon  embolism  of  some 
of  the  smaller  vessels,  or  fatty  changes  in  the  central  axis  of  the 
nerve,  or  nervous  centre. 

In  the  earlier  stages  of  ptosis,  if  of  malarious  origin,  \re  must 
not  neglect  the  use  of  drugs  ,-  and  we  may  reasonably  hope  to 
stop  the  further  progress  of  the  local  affeciion.  With  this  in- 
tention we  should  try  the  effect  of  arsenic  combined  witt 
iron  and  strychnine,  and  other  reputed  remedies  for  the 

We  may  aJso  employ  counter- irritation  by 
to  the  temples,  as  well  as  administer  nervine  tonics,  iodide 
potassium,  and  so  forth,  according  to  circumstances,  not   neg- 
lecting due  attention  to   the  condition  of  the  alimentary  canal 

In  other  cases  of  ptosis,  depending  for 
disease,  the  wasted  muscle  may  be  best  excited  \ff  ne 
of  Faradiiation. 

In  employing  electro-magnet isro  for  the  relief  of  ptous, 
positive  pole  may  be  applied  below  the  ear,  and  a  small  pieeB 
moist  sponge,  connected  with  the  negative  pole,  over  the 
of  the  closed  eyelid.  The  excitation  should  be  weak,  and  n 
continued  for  more  than  a  few  minutes  at  each  silting.  II 
mode  of  treatment  is  likely  to  prove  beneticial,  the  nmendi 
generally  becomes  apparent  ver)'  speedily,  Unfonunaidyi 
form  of  paralysis  is  often  slow  in  its  development,  and  fa 
attended  by  no  urgent  symptoms,  the  patient  may  fail  to  a 
for  relief  unlit  irreparable  damage  has  been  done  to  the  mui 

Paralysis  of  the  Orbicularis  Palpebrarum  is 
frequently  met  with  than  ptosis.  When  it  exists,  the  p« 
may  be  able  to  open  the  atTected  eyelid,  but  is  unable  to  c 
it  completely  ;  and  the  cornea,  being  more  or  less  conm 
exposed,  particles  of  dust  settle  upon  it,  it  becomes  irritatril 
nnd  ulceration  is  apt  to  occur.  The  orbicularis  is  seldom  p.tr . 
lyzed  alone  ;  in  almost  all  cases  the  other  muscles  of  the  s.ii:i 
side  of  the  face,  supplied  by  the  ivvenlb  nerve,  are  also  alTectol 
the  sensation  of  the  part  remaining  perfect. 


PARALYSIS  OF  ORBICULARIS  PALPEBRARUM,      95 

The  most  common  causes  of  this  '*  BelVs  palsy,"  as  it  is  Cold,  a 
called,  are  exposure  to  cold,  mental  emotions  of  various  kinds, 
and  traumatic  lesions  of  the  nerve ;  the  paralysis  occurs  suddenly. 
In  other  cases  the  affection  depends  on  some  syphilitic  affec-  Syphilis. 
tion  of  the  facial  nerve,  or  of  the  bony  wall  of  the  aqueductus 
Falk^ii ;  it  may  be  due  to  otitis,  terminating  in  necrosis  of  the 
petrous  portion  of  the  temporal  bone. 

In  some  few  instances  the  paralysis  is  of  central  origin.  Dixase  of 
M.  Trousseau,  in  referring  to  such  cases,  remarks,  that  the  "^^ 
^  orbicularis  palpebrarum  is  never  paralyzed  to  the  same  extent 
in  lesions  of  the  hemispheres  of  the  brain,  as  it  is  in  disease  of 
the  £u:ial  nerve  :  hence,  if  a  hemiplegic  patient  is  asked  to 
shot  his  eyes,  he  does  it  completely  enough  to  hide  the  globe  of 
the  eye,  whilst  the  eyeball  remains  uncovered  in  cases  of  para- 
lysis of  the  seventh  pair.'^  The  pathology  of  facial  paralysis, 
however,  is  an  extensive  subject,  and  I  can  only  glance  at  those 
points  in  its  history  which  have  a  direct  bearing  on  the  questions 
before  us. 

As  I  have  already  said,  the  orbicularis  is  often  involved  in  ulceration 
ficial  palsy  :  consecutive  ulceration  of  the  cornea  is  very  apt  to  ^^a. 
occur,  and  the  eye  may  thus  be  destroyed  ;  and  consequently  it 
is  advisable,  under  these  circumstances,  to  keep  the  eye  closed 
with  a  pad  and  bandage  until    the  orbicularis  has  regained 
its  power.    Troublesome  lachrymation  is  present  from  an  early 
stage  of  the  affection,  the  lower  lid  no  longer  forms  a  canal  for 
the  tears  ;  the  puncta,  moreover,  in  consequence  of  the  paralysis 
of  the  orbicularis,  cannot  assume  their  normal  position,  but  drop 
away  from  the  eyeball,  leaving  the  tears  to  trickle  down  over  the 
comer  of  the  e>'e.     Very  many  cases  of  facial  paralysis  recover  Lachryma- 
of  themselves ;  perhaps  one  of  the  best  tests  we  possess  of  the  ^°°* 
probable  result  of  a  case,  is  to  ascertain  how  the  affected  muscle 
responds  to  the  electro-magnetic  current.     If  no  contraction  of  Electricity 
the  palsied  muscle  takes  place  on  being  thus  stimulated,  it  is  JI?ogno«L. 
almost  a  certain  sign  of  the  incurable  nature  of  the  disease. 
Although  facial  paralysis  frequently  gets  well  of  itself,  the  Trtatmtnu 


♦  Gazire*3  translation  of  Trousseau's  '*  Clinical  Medicine,"  vol.  i.  p.  3. 
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cure  m3y  be  sometimes  hastened  by  c 

exhibition  of  strychnine,  veratrium,  and  the  use  of  FaiadizaiiM 

In  instances  of  a  syphititk,  or  apparently  malarious  origin,  vi 

employing    electricity  to  excite   the  muscle  i 

should  never  fail  to  administer  iodide  of  potassium,  quinin 

and  other  drugs,  which  appear  sometimes  t 

inituencc  on  these  affections. 

■o-       Blepharospasm  US.  or  spasmodic  closure  of  t 

"■       is  an  affection    of  the  orbicularis.     This  muscle   i 

liable  to  spasmodic  disorders,  the  levator  palpebr*  being  bat' 
rarely  afiecied. 

In  certain  cases  of  spasm  of  the  eyelids,  the  contractions  are 
of  a  clonic  kind,  so  that  the  patient  is  constantly  winking ;  or  if 
a  portion  only  of  the  muscle  is  involved,  a  limited  twitching 
is  produced.  This  affection  is  most  common  among  weak  and 
irritable  subjects,  and,  though  unpleasant  enough,  is  generally  of 
no  great  moment,  being  readily  overcome  by  a  tonic  plan  of 
treatment,  and  the  use  of  a  stimulating  liniment.  There  are 
cases,  however,  in  which  such  clonic  contractions  of  the  lidi 
become  a  permanent  disorder,  and  these  are  more  troubles 
to  friends  than  lo  the  patient  himself,  who  becomes  uncODS 
of,  or  indifferent,  to  them. 

A  far  more  serious  form  of  blepharospasm  is  that  in  which  || 
contractions  are  of  a  tonic  kind,  and  either  intermittent  or  o 
tinuous.     Even  when  intermittent,  the  disease  is  frequenilf  n 

!  ur  distressing,  and  attended  with  absolute  danger  to  the  patie 
for  he  may  be  seized  with  a  violent  spasm  of  the  hds  at  ■ 
moment,  entirely  destroying  his  sight  for  the  time  ;  and  ■ 
posing  that  he  hapficns  to  be  crossing  a  c 
particular  moment,  he  tuns  a  risk  of  being  thrown  down  ■ 
run  over.  Moreover,  the  affection  is  in  other  respects  a.  a 
painful  one,  interfering  as  it  does  with  work,  and  rendering  || 
patient  imfit  for  all  useful  employment 

C(i«j«.— Blepharospasm  often  depends  upon  trriutlaa  I 
fleeted  from  the  sensitive  to  the  motor  nerve.  M.  W«' 
describes  this  affection   under  three   heads,  .iccording   to  ti 

A       source   of   the   irritation  : — Firstly,   the  traumatic  ; 

■■      that  depending  on  disease  of  the  cornea  or  conjunclii-a ; 
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thirdly^  upon  an  affection  involving  all  the  branches   of  the 
facial  nerve. 

In  the  first  class  of  cases,  the  spasm  is  generally  determined  i.  From 
by  the  presence  of  a  foreign  body  on  the  cornea  or  conjunctiva^  iSSS! 
the  irritation  of  the  branches  of  the  fifth  nerve,  which  is  thus 
produced,  being  reflected  through  the  seventh  or  motor  nerve 
to  the  muscles  it  supplies.  At  first  the  spasm  is  intermittent, 
and  confined  to  the  orbicularis  ;  but  eventually  it  becomes 
continuous,  and  may  spread  to  all  the  muscles  of  the  face,  espe- 
cially if  an  attempt  be  made  to  open  the  eyelids  by  force.  At 
first,  perhaps,  one  eye  only  is  affected,  but  the  other  may 
subsequently  become  involved. 

In  the  second  olass  of  cases,  the  blepharospasm  may  be  a.  Pustular 
caused  by  the  irritation  arising  from  pustular  conjunctivitis,  or  vfi^""*^  * 
an  ulcer  of  the  cornea.      The   abnormal   reflex  action    thus 
established,  may  persist  even  after  the  cause  of  it  is  removed. 
To  this  class  we  must  refer  the  spasmodic  closure  of  the  eyelids 
in  so-called  strumous  ophthalmia. 

The  third  class  includes  cases  of  neuralgic  tic  of  the  face,  in  3.  Neural. 
which  the  morbid  condition  of  the  fifth  nerve,  especially  its  supra-  ^^' 
orbital  branch,  is  propagated  by  reflex  action  to  the  seventh  pair, 
causing  spasm  of  the  orbicularis.  Malaria,  rheumatism,  sudden 
exposure  to  cold,  irritation  of  the  nerve  by  bony  growths  in  its 
passage  through  the  skull,  or  faulty  digestion,  may  be  men- 
tioned as  some  of  the  most  common  causes  of  this  form  of 
blepharospasm. 

The  Treattnent  will  of  course  depend  upon  the  nature  of  the  Tre.untent. 
disease.     If  the  spasm  is  caused  by  the  presence  of  a  foreign 
body  m  the  eye,  the  offending  particle  must  be  removed  as  Remove 
soon  as  possible ;  and  so  with  affections  of  the  conjunctiva,  *^  '^"*** 


must  endeavour  to  cure  the  local  disease.  But  in  the  third 
class  of  cases,  we  should  try  to  ascertain  which  of  the  branches 
of  the  fifth  nerve  is  principally  involved,  and,  as  a  guide  to  its  Divide 
discovery,  we  may  exert  pressure  at  different  points  of  the  sur-  Jl^rvc'*' 
face — for  example,  over  the  exit  of  the  supra-orbital  nerve,  and 
notice  if  it  influences  the  spasm  of  the  lid  ;  or,  again,  we  may 
examine  in  the  same  way  the  inferior  dental  nerve  at  the  dental 
foramen.     If  we  can  thus  discover  the  point  of  departure  of  the 
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irritation  among  the  branches  of  the  fifth,  we  may  very  pro- 
bably, by  division  of  the  nerve,  interrupt  the  chain  of  nervous 
actions  on  which  the  spasm  of  the  orbicularis  depends.  It  may 
be  necessary  to  divide  the  nerves  on  both  sides  of  the  face : 
and  at  first  the  beneficial  effect  of  the  operation  may  not  be 
very  apparent,  but  gradually  the  spasm  passes  off,  to  the 
great  relief  of  the  patient.  Unfortunately,  after  an  apparent 
cure  has  been  effected  in  this  way,  the  disease  will  sometimes 
return. 

Among  other  remedies  which  may  be  usefully  employed  for 
the  relief  of  blepharospasm,  arc  electricity,  the  continuous 
current  being  used ;  and  also  the  subcutaneous  injection  of 
morphia.  These  should  always  be  tried  before  we  ha^-e  recourse 
to  surgical  interference.  The  injection  should*  be  made,  in  the 
first  instance,  over  the  branches  of  the  supra-orbital  ner\''e. 

We  should  never  omit  to  make  a  careful  inspection  of  the 
teeth  in  this  form  of  disease  ;  for  the  extraction  of  a  carious 
tooth  may  remove  the  blepharospasm.  In  like  manner,  the 
of  ciuiinccs.  cicatricial  tissue  of  a  wound,  involving  branches  of  the  fifth 
nerve,  may  have  to  be  dissected  out  to  relieve  the  irritation  it 
occasions  in  the  sentient  fibres.  In  fact,  careful  consideration, 
and  a  judicious  adaptation  of  remedies  ^ill  be  called  for,  to 
enable  us  to  comprehend  and  successfully  meet  the  v.irious 
forms  of  this  very  troublesome  complaint. 

Some  cases  of  blepharospasm  are  due  simply  to  a  bad  habit 
acquired  unconsciously  by  the  patient ;  such  cases  are  relie\'ed, 
and  1  have  seen  them  cured,  by  keeping  the  eye  which  is  not 
affected  closed,  obliging  the  patient  in  this  way  to  exercise  the  eye 
surrounded  by  the  spasmodically  affected  muscles  ;  these  find  a 
necessity  for  rest  and  normal  action,  and  so  learn  to  beha\'e 
themselves. 


Extraction 
of  teeth. 

Diviection 


Habit. 


MALPOSITIONS  OF  THE  EYELIDS  AND   EYELASHES. 


ExTKoiii'M.  EntropiuM,  or  an  incur\'ing  of  the  margin  of  the  eyelids, 
may  be  partial  or  complete,  and  may  be  conveniently  di\idcd 
into  two  classes — the  spasmodic,  and  permanent. 

f.  Spa%.  The  first  is  seldom  met  with  except  amongst  old  people 

modic. 
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whose  skin  has  become  lax  and  wrinkled.  We  occasionally 
see  cases  of  the  kind  resulting  from  the  application  of  a  com- 
press and  bandage,  as  after  the  operation  of  extraction  of  the 
lens. 

The  lower  lid  is  generally  affected  in  instances  of  spasmodic  Confined  to 
cntropium  :  its  ciliary  margin,  being  curved  inwards  on  itself,    ^^ 
carries  the  cilia  with  it,  so  that  the  latter  cannot  be  seen  unless 
the  sldn  of  the  lid  be  retracted,  when  the  cilia  assume  their 
normal  position  ;  the  irregular  contraction,  however,  of  the  fibres 
of  the  orbicularis  soon  causes  the  margin  of  the  eyelid  to  become 
again  incur\'ed.    There  is  not  only  a  lax  condition  of  the  cutis  Condition 
in  these  cases,  but  the  outer  fibres  of  the  orbicularis  lose  their         ^"''' 
contractile  power ;  whereas  those  near  the  margin  of  the  lid, 
acting  with  unusual  force,  turn  the  cilia  inwards  in  the  way 
described.    The  eyelashes,  being  thus   brought  into  contact 
with  the  cornea,  cause  such  an  amount  of  irritation  that  patho-  irritation 
logical  changes  gradually  take  place  in  its  structure,  ending  in  ^^^^ 
\asciilar  opacity,  or,  it  may  be,  destructive  ulceration. 

Treatment, — Should  the  entropium   have  arisen   from   me-  Remove 
chanical  causes,  as,  for  instance,  from  the  pressure  of  a  bandage  '***  *^"*** 
osts  the  eyelids  after  the  extraction  of  a  cataract,  it  is  only  neces- 
sary to  remove  the  cause,  and  after  a  time  the  orbicularis  will 
regain  its  functions,  and  the  lid  be  restored  to  its  normal  position. 
This  result  may  be  hastened  by  first  retracting  the  lid,  and  then 
applying  a  layer  of  collodion,  or  a  strip  of  plaster,  along  its  Apply  col- 
cutaneous  surface,  so  as  to  keep  the  lid  in  its  natural  position  ;  piaster!*' 
of  late,  the  various  kinds  of  adhesive  plaster  have  been  so  much 
improved  that  we  can  select  those  uninfluenced  by  moisture. 
-Strips  of  such  plaster  may  be  used  with  success  to  overcome  the 
bad  habit  acquired  by  the  orbicularis  in  these  cases  of  spasmodic 
entropiimi. 

In  the  more  inveterate  cases,  whether  depending  on  mechani- 
cal or  other  causes,  it  will  be  necessary  to  excise  an  elliptical 
portion  of  the  skin  and  subcutaneous  tissues,  parallel  to  the  free  Excise ;. 
margin  of  the  lid  ;  when  the  contraction  of  the  tissues  as  they  JJ^"'""  "* 
cicatrize  will,  by  shortening  the  external  covering  of  the  lid, 
retain  the  ciliary  border  in  its  normal  position. 

A  pair  of  entropium  forceps  should  be  used  to  pinch  up  Operatic  n. 

H   2 
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a  fold  of  the  skin,  running  parallel  to  the  ciliary  margio  of 
the  lid,  which  may  then  be  excised  with  can-ed  scissors  (u* 
Fig.  15).  The  amount  of  skin  to  be  removed  will  depend  upon 
the  extent  of  the  entropium,  and 
may  be  judged  of  by  noticing  if 
the  fold  seized  between  the  blades 
of  the  forceps  is  sufficient  to  re- 
store the  cilia  to  their  normal  posi- 
tion. Care  must  be  taken  to  avoid 
wounding  the  puncta ;  in  fact,  it 
is  seldom  advisable  to  remove  the 
skin  towards  the  inner  angle  of 
the  eye  ;  for  although  the  punaum 
may  not  be  wounded,  it  may  be  everted  by  the  contraction 
of  the  cicatrix,  and  will  thus  inconvenience  the  patient,  the 
tears  not  being  able  to  escape  through  the  puncta,  a  watery  eye 
results. 

Permanent  entropium  differs  from  the  spasmodic  form,  in 
that  the  incur\'ing  of  the  lids  depends  upon  changes  in  their 
structure,  very  often  caused  by  granular  conjunctivitis.  It  may 
also  occur,  among  old  people,  from  the  eyeball  sinking  into  the 
socket  ;  the  palpebral  border  of  the  orbicularis  is  then  very 
apt  to  become  inverted.  The  upper  and  lower  lids  are  equally 
subject  to  this  form  of  malposition,  and  one  or  both  eyes  may 
be  affected. 

As  1  have  above  reinarl:cd,  in  the  majority  of  cases,  pci^ 
manent  entropium  results  from  the  effects  of  granular  conjunc- 
tivitis, which  leads  to  the  fonnation  of  cicatrices  of  the  mucous 
and  submucous  tissues  ;  these  cicatiices  in  contracting,  shorten 
the  tarsal  cartilage  from  side  to  side,  as  well  as  from  above 
downwards,  so  that  (he  ciliary  mar,.{in  of  the  affected  lid  is 
turned  inwards,  in  conseijuence  of  ihc  increa^ie  in  the  natural 
curvature  of  the  cartilage.  The  lid  affected  in  this  way  becomes 
shortened  from  side  to  side,  and  its  mucous  mcnibrane  is  gene- 
rally hypcrirophied ;  it  is  evidently  impossible,  in  the  pre- 
sence of  so  much  structural  change,  to  restore  the  cilia  to  their 
normal  position  by  retracting  the  akin  of  the  lid. 

In  permanent  entropium  il'.c  eyelashes  arc  u<\en  destroyed,  a 
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few  irregular  and  distorted    cilia    alone    remaining.     These  Cilia  mb 
stumps,  however,  by  constantly  rubbing  against  the  surface  of  ^rnca! 
the  cornea,  produce  such  an  amount  of  irritation,  that  the  trans- 
parency of  the  cornea  is  gfradually  lost. 

Tlu  Treainunt  of  Permanent  Entropium  consists  in  either  Treatment 
removing  the  cilia  together  with  their  bulbs,  so  as  to  prevent  Remove  oi 
their  nibbing  against  the  cornea,  or  else  excising  a  portion  of  eyelashes. 
the  sldn,  and  grooving  the  tarsal  cartilage,  so  as  to  restore  the 
margin  of  the  lid  to  its  normal  position. 

The  excision  of  the  cilia  and  their  bulbs  is  to  be  managed  as  Excision  o 
follows  : — A  pair  of  Desmarres'  forceps  having  been  applied  to  *^*** 
the  lid,  an  incision  is  made  through  the  skin  and  subcutaneous 
tissues,  down  to  the  tarsal  cartilage,  parallel  to,  and  about  one- 
eighth  of  an  inch  from  the  margin  of  the  lid.  The  extremities 
of  this  cut  are  to  be  carried  down  to  the  free  edge  of  the  lid,  and 
the  small  flap  of  skin,  enclosed  within  the  incisions  thus  made, 
is  to  be  dissected  away  from  the  tarsal  cartilage,  together  with 
the  subcutaneous  tissue  and  bulbs  of  the  cilia.  The  wound 
must  be  carefully  cleaned  and  examined  for  any  remaining  bulbs 
of  the  cilia,  which  should  be  removed.  Cold-water  dressing 
may  then  be  applied  till  the  wound  has  healed. 

If  it  is  not  thought  advisable  to  destroy  the  cilia,  the  following  Operation 
operation  may  be  resorted  to  : — Desmarres'  forceps  having  been  ^r^'j[,gthc 
adjusted  to  the  lid,  an  incision  is  to  be  made  through  the  skin  ^^^ 
and  subcutaneous  tissues,  down  to  the  tarsal  cartilage,  parallel 
to  and  about  the  sixth  of  an  inch  from  its  ciliar>'  border,  taking 
care  to  keep  clear  of  the  bulbs  of  the  eyelashes.     A  second 
incision  is  to  be  made,  of  the  same  depth,  parallel  to  the  first, 
and  about  a  quarter  of  an  inch  from  it,  and  joining  it  at  either 
extremity.     These  incisions  are  then  to  be  deepened  by  cutting 
obliquely  downwards  into  the  tarsal  cartilage,  so  as  to  form  a  Grooving 
groove  in  its  substance,  and  the  skin,  subcutaneous  tissue,  and  ^JS^. 
cartilage,  contained  within  the  above  incisions,  are  to  be  dis- 
sected away.     The  object  of  this  operation  is,  in  fact,  to  cut  an 
elongated,  wedge-shaped  piece  out  of  the  skin  and  tarsal  carti- 
lage, so  that  when  the  edges  of  the  wound  have  united,  the 
incur>'ed  palpebral  margin  of  the  lid  will  be  everted,  and  resume 
its  normal  position.     In  this  operation  care  must  be  taken  not 
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wound  the  puncta,  or  cause  (hem  to  become  everted  by  v 

-ing  the  integument  about  th«ni,* 
As  entropium  is  frequently  complicated  and  augmented  by 
shortening  of  the  tarsal  cartilage  from  side  to  s 
follows  that  the  longitudinitl  diameter  of  the  palpebral  fissi 
becomes  lessened  in  these  cases.  It  may  be  necessary 
elongate  the  contracted  lissure,  by  slitting  up  the  outer  ca 
missure  of  the  eye,  as  far  as  the  orbi 
Frn.  16.  process  of  the  malar  bone.    After  dividi 

the  external  commissure,  the  edges  of  I 
wound  must  be  fixed  by  means  of  sulin 
or  strips  of  adhesive  plaster  to  the  intc{ 
of  the  forehead,  and  the  lower  to  1 
cheel^,  so  as  10  keep  the  lips  of  the  indsi 
apart,  converting,  in  fact,  the  prima 
horizontal  wound  into  a  vertical  one  (Fl| 
16).  So  long  as  these  sul 
ned,  the  edges  of  the 
denily  cannot  unite ;  in  practice,  b 
ever,  we  find  it  very  difficult  to  get 
patients  to  submit  to  this  treatment ;  the  pain  and  inconvenii 
they  endure  is  very  great,  and  though,  undoubtedly,  the  | 
cceding  is  most  beneRcial  if  it  c^n  be  carried  out,  still  i^ 
desirable  that  some  simpler  means  should  be  devised  for 
attaining  the  same  end.  This  may  be  very  imperfectly  accom- 
plished by  slitting  up  the  commissure,  and  then  uniting  the 
conjunctival  and  cutaneous  edges  of  the  wound  by  means  of 
sutures. 

Pagcnstecher,  .i/lcr  dividing  the  external  commissure,  takes 
up  a  horiiontai  fold  of  skin  and  orbicularis  muscle  with  a  pair  of 
forceps,  and  then  passes  several  ligatures  through  the  base  of  l3 
fold,  allowing  them  to  ulcerate  their  way  out  through  the  s 
the  cicatrices  thus  formed  produce  permanent  cvcrsion  of  the  ii 
curved  lid.     In  passing  llic  ligatures  through  tlie  fold  of  tl 
the  point  of  the  needle  a  to  be  entered  close  10  the  c 

*  Slmlhiia,  Ua  Grdoving  the  FibrO'C*itiU|[e  1  OfMaiMtc 
fif/erli,  vol.  i.  p.  iij. 
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surface  of  the  tarsal  cartilage,  and  brought  out  at  the  edge  of 
the  lid  1  the  ligature  is  to  be  firmly  tied,  and  allowed  to  sup- 
purate out,  which  it  generally  does  in  six  or  eight  days.  Water- 
:3sing  may  be  applied  subsequent  to  the  operation. 

ECTROPIUM,  OR  EVERSION  OF  THE  EVELiDS.may  bc  divided  Ei 
into  three  classes,     ist.  Temporary  eversion  of  the  lids,  de-  i'i 
pending  usually  on  purulent  conjunctivitis,      and.    Ectropium  " 
arising  from  hypertrophy  of  the  conjunctiva,    3rd.  Ectropium 
from  the  contraction  of  a  cicatrix,  the  skin  of  the  lid  having  been 
destroyed  either  by  an  injury,  or  from  disease. 

1.  The  first  form  of  ectropium  generally  arises  under  the  ". 
following  circumstances  ; — In  cases  of  punilent  conjunctivitis, 
the  mucous  membrane  may  be  so  much  swollen  that  the  free  fi 
margin  of  the  iid  is  forced  away  from  the  eye,  to  such  an  extent  ■•" 
as  to  Ixcome  doubled  back:   upon   itself,  in   precisely  the  same 
way  as  if  we  had  everted  it  for  the  purpose  of  examining  the  pal- 
pebral conjunctiva.     Under  these   circumstances  the  fibres  of 
the  orUcularis,  at  the  line  of  eversion  of  the  lid,  form  a  con- 
strictiRg  band,  which,  by  pressing  on  the  vessels,  impedes  the 
circulation  of  blood  through  them,  and  the  everted  conjunctiva  m 
(nay  in  consequence  slough,  irreparable  injury  being  done   to  ''' 
the  eye.    Among  young  children  suffering  from  purulent  con- 
junctivitis, this  fonn  of  ectropium  is  especially  likely  to  occur, 
the  lids  having  been  everted,  perhaps,  in  dropping  some  lotion 
into  the  eye,  and  no  trouble  taken  to  restore  them  at  once  to 
thdr  natural  position. 

The  Treatment  of  this  form  of  eversion  of  the  lids,  consists 
in  scarifying  the  swollen  and  everted  conjunctiva,  so  as  to  empty 
its  vessels  of  blood,  after  which  a  little  gentle  pressure  on  the 
swollen  lid  will  reduce  the  ccdema  of  the  part,  and  the  lid  may 
then  generally  be  returned  to  its  natural  position  with  ease,  but 
in  some  cases  may  have  to  be  retained  there  with  a  pad  and 
bandage  applied  over  the  eye  for  twenty-four  hours.  The 
dressing  should  be  removed  from  time  to  lime,  to  enable  us  to 
clean  the  eye,  and  apply  the  necessary  remedies  for  the  cure  of 
the  conjunctivitis. 

2.  The  second  form  of  ectropium,  arising  from  hypertrophy  of 
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Xitric  acid. 


the  conjunctiva  y  is  often  thus  produced  : — Among  aged  people 
the  skin  of  the  lids  becomes  lax,  and  the  puncta  no  longer  fit 
closely  against  the  globe,  and  the  tears  are  retained  in  contact 
with  the  eye.  The  lacus  lachrymalis  being  always  full  of  tears, 
considerable  irritation  of  the  mucous  membrane  is  excited, 
.  and  chronic  inflammation  and  hypertrophy  of  the  conjunctiva 
arc  ultimately  induced ;  the  thickened  mucous  membrane  then 
forces  the  lids  away  from  the  eye,  and  cctropium  results.  The 
cwrsion  of  the  lid  is  usually  augmented  under  these  circum- 
stances by  inflammation  and  ulceration  of  the  skin  at  the 
inner  angle  of  the  eye,  caused  by  the  irritation  of  the  tears  con- 
stantly flowing  over  it,  and  the  efforts  of  the  patient  to  keep 
the  part  dr)'. 

Another  cause  of  this  form  of  ectropium — brought  about, 
however,  in  precisely  the  same  way — is  a  partial  paralysis  of  the 
fibres  of  the  orbicularis  muscle  :  the  lower  lid  droops  away 
from  the  eye,  the  puncta  are  everted,  and  h>'pertrophy  of  the 
conjunctiva  and  ectropium  follow. 

Kversion  of  the  lid  occasioned  by  chronic  irritation  and  thick- 
ening of  the  mucous  membrane,  whether  arising  from  the 
causes  now  mentioned  or  any  other— as,  for  instance,  tinea 
ciliaris  —  in  course  of  time  not  only  induces  a  permanent 
eversion  of  the  tarsal  cartilage,  but  also  a  lengthening  of  the  lid 
from  side  to  side.  The  exposed  mucous  membrane  becomes 
converted  into  a  thickened  reddish  mass,  assuming  ver>'  much 
the  characters  of  the  skin.  I'hc  disease  is,  therefore,  not  only 
vcr)'  unsi^jhtly,  but  since  the  patient  is  unable  to  close  his  e>*e, 
dust  and  dirt  get  lodged  on  the  cornea,  and  these,  together 
with  the  contact  of  the  air,  produce  vascular  opacity,  and  it  may 
be  destructive  ulceration  in  the  cornea,  or  even  changes  in  the 
deeper  structures  of  the  eye. 

T9CiUmcnt.~\n  the  first  instance,  in  slight  cases,  we  may  try 
the  effects  of  the  red  precipitate  ointment,  applied  twice  a 
day  over  the  ectropium  and  along  the  margin  of  the  lids.  11 
this  docs  not  succeed,  the  cctropium  should  be  still  further 
everted  by  traction  on  the  neighbouring  skin,  and  the  con- 
junctiva having  been  dried,  a  glass  rod,  wetted  with  nitric  acid, 
should  be  drawn  over  the  surface  of  the  mucous  membrane, 
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paiallel  to  and  about  the  eighth  of  an  inch  distant  from  the  How  to 
margin  of  the  lid.    Immediately  after  this  application,  a  stream  ^^'^'  "* 
of  water  must  be  syringed  over  the  part,  so  as  to  wash  away  the 
excess  of  nitric  acid  remaining  on  the  conjunctiva ;  and  sweet 
oil  ha\ing  been  smeared  over  the  surface,  the  lid  is  to  be  kept 
closed  with  a  pad  and  bandage.    It  will  generally  be  necessar}' 
to  repeat  this  application  once  a  week  for  a  month,  before  the 
desired  result  will  be  attained.   The  conjunctiva  seldom  sloughs, 
as  w«  might  suppose  it  would  do,  after  the  application  of  the 
acid,  but  a  sufficient  amount  of  contraction  gradually  takes 
place  in  the  hypertrophied  tissues  to  overcome  the  ectropium, 
and  restore  the  lid  to  its  normal  position ;  it  may  be  necessar>'  Slitting  the 
subsequently  to  slit  open  the  canaliculus.  cuius. 

In  old  standing  cases,  caustics  often  fail,  and  it  then  becomes 
necessary  to  excise  an  elliptical  portion  of  the  everted  con-  Exdung  a 
junctiva^  extending  along  the  breadth  of  the  lid,  and  parallel  to  its  ^njunc- 
ciliar\'  margin.    The  amount  of  conjunctiva  to  be  removed  will  '*^*' 
depend  upon  the  extent  of  the  displacement ;  in  fact,  we  must 
excise  a  fold  of  the  mucous  membrane  in  ectropium,  in  precisely 
the  same  manner  as  we  remove  a  portion  of  skin  in  certain 
caaes  of  entropium ;  all  that  is  required  is,  when  the  wound 
kseals  and  contracts,  that  the  everted  lid  shall  be  drawn  back 
into  apposition  with  the  eyeball.    After  the  operation,  the  eye 
must  be  closed  with  a  pad  and  bandage. 

I  have  already  obser\'cd  that,  in  old  standing  cases  of  ectropium, 
the  tarsal  cartilage  is  apt  to  become  elongated  from  side  to  side. 
In  this  condition  of  the  parts,  it  would  be  useless  simply  to 
e\ci5c  a  portion  of  the  conjunctiva  ;  to  correct  this  malposition 
•inc  of  the  following  operations  may  be  resorted  to  : — 

Kxcise  with  a  bistoury,  or  strong  scissors,  an  elliptical  piece  Another 
"f  the  conjunctiva,  proportionate  to  the  degree  of  hypertrophy  *****'**""■• 
•  I  the  mucous  membrane,    parallel   to  the  inferior   (become 
jcperior.  margin  of  the  tarsal  cartilage,  and  one  line  distant 
t'^jni   It.    Then  pass  three  ligatures  thnugh   the  lips  of  the  Fixing 

1  ■  «  •  1  11  •  t  1  *he  lid  by 

Twijiiing  wound,  using  a  cur\cd   needle  with   a  large  eye  ;  hgaiures. 
••'/.h  ends  of  each  thread  arc  passed  together  through  the  eye 
'f  the  needle,  which  is  guided  along  the  nail  of  the  left  index 
'  ";:er,  between  the  eyeball  and  the  eyelid,  made  to  penetrate  the 
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conjunctiva  at  its  angle  of  tellcciion  from  llie  globe,  and  biougbi 
out  as  high  up  as  possible  through  the  skin.    The  two  ends  of 
each  ligMure  are  then  crossed  01 
'^"■'  '7-  a  bit  of  plasler,    and    tied  1" 

under  the  arch  of  ihc  orblla  \ 
shown  in  the  annexed  figure  {tj!_ 
Cold  compresses  must  aiibseqticniilr 
be  employed  to  keep  down  the  in- 
llammation,  and  the  ligatures  re- 
moved at  tlie  end  of  three  days.* 

If  the  ectropion  be  accompi 
by  no  great  shortening  of  tlie  fi 
tegument,  and  if  the  margin   of  the   lid   is  in   other  r 
'    normal,  the  excision  of  a  triangular  flap,  from  the  01 
of  the    lid,  and  closing  the  wound   by    sutures,  i 
sufRcient.    For  this  purpose  the  edges  of  the  lids  i 
commissure  are  slit  up  with  a  scalpeL    Then  a  tria 
of  integument  is  dissected  away,  and  the  edges  of  the  % 


protective  B 
age  applied  UDt3 
hesion    has  1 
In  order  to 

stretching,   it   is  1^117 
before     closing 
wuund,  to  scpjuati 

edge  of  tlK  ikL'L 
from    the    tisstte    T 
in:,ith  for  a  Utile  4 


advisable  to  diminish  Hie  tension  of  the  pans  by 
drawn  together  by  strips  of  plaster. 


•  Opklhiilmii  Xfvinv,  vol.  iii.  p.  113. 
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insh  to  secure  great  elevation  of  the  lid  and  of  the 

c  the  following  proceeding  may  be  adopted  ; — 

It  holds  the  head  of  the  patient,  and  another  Si 
e  bleeding,  the  operator  {^sce  Fig.  18)  pushes  a  small 
1  under  the  outer  commissure,  lifts  It  up  from  the 


I  splits  it  into  two  layers,  first  thrusting  ii 
d  knife  immediately  in  front  of  the  fascia 
I  ihcn  enlarging  the  wound  with  a  scalpel  01 
f  vntical  boundary  tines  a  and  b, 
^tfiis  tntta.-margi- 
IJogis  done  sufli- 
^  lower  and  then 
it  margin  of  the 
MKd  ID  a  direc- 
M  from  [he  vcr- 
JBdaiy  line,    for 

Mulf  to  three- 

H  a  line,  by  a 

incision.    The 

dih  of  this  in- 

b    behind    the 

Vt'  18). 


o  be  made  ai 
nnUicedge  of  the  lid,  accordmg 
lobe  more  or  less  ele\ited,  but  it  should  aluays  be 
tu  llie  two  run  togeiher  at  an  acute  angle.  The  inic- 
diMcctcd  up,  and  Ihe  wound  closed  by  three  or  four 
rh*  ftrat  suture  is  placed  close  to  the  vertical  boundary 
»)■ 

lo  Imen  the  tension,  strips  of  adhesive  plaster  as 
!  proteciivc  bandage,  may    be  used.      These  are 
the  checks  and  forehead,  drawing  up  the  inlcgu- 
bctween  them. 

m,  arising  from  the  contraction  of  a  cicatrix  of  [he 
4  most  troublesome  deformity  to  overcame.  It 
It  if  the  cicatrix  bos  been  formed  by  a  wound  or  a 
invoives  the  skin  of  the  lid  it  is  almost  sure  to  be 
f  cciropium  and  its  consequences.    The  treatment  to 
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be  pursued  in  these  cases  consists  in  freeing  the  lid  from  the 
contraciing  bands  of  the  cicatrix. 

In  slight  cases  ll  may  only  be  necessary  to  make  an  incision 
through  the  integument,  parallel  to  the  ciliary  margin  of  the  lid, 
and  of  such  an  extent  as  will  enable  us,  by  dissecting  the  sub- 
cutaneous tissue  from  the  cartilage,  to  separate  it  from  the  ad- 
hering cicatrix.  The  lid,  being  freed  in  this  way  from  the  cica- 
tricial tissue,  may  be  closed,  and  should  be  kept  in  this  con- 
strained position  by  passing  a  suture  through  its  edge,  and 
tying  It  down  to  a  fold  of  the  skin  of  the  cheek,  or  forehead, 
according  as  the  upper  or  lower  lid  has  been  ofierated  on  ;  or 
in  some  cases,  a  well  applied  pad  and  bandage  will  answer  the 
same  purpose. 

In  more  severe  cases,  the  operation  recommended  by  Mr. 
Wharton  Jones  should  be  resorted  to.  Supposing  the  upper  lid 
to  be  evetted  and  bound  down  to  the  supra-orbital  ridge,  Mt. 
Jones  directs*  that  two  converging  incisions  should  be  m.idc 
through  the  skin,  from  over  the  angles  of  the  eye  upwards  \o  a 
point  where  they  meet  {ste  Fig.  20),  somewhat  more  than  an 


inch  from  the  adheient  ciliary  margin  of  the  eyelid.  By 
pressing  down  the  triangular  flap  thus  made,  and  cutting  all 
opposing  bridles  of  cellular  tissue,  but  without  separating  the  63p 
from  the  subjacent  parts,  we  shall  be  able  to  bring  down  the 
eyelid  nearly  into  its  natural  situation,  by  the  mere  stretching  of 
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:  iuid    SurgeT,"  by  T.  Wiiarlon  JonCJ,  jd; 
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the  subjacent  cellular  tissue.  A  piece  of  the  everted  conjunctiva 
ihould  be  snipped  off.  The  edges  of  the  gap  left  by  drawing 
down  the  flap  are  now  to  be  brought  together  by  sutures,  and  the 
eyelid  retained  in  its  proper  place  by  plasters,  and  a  compress 
and  bandage.  Fig.  10  represents  this  operation  for  the  lower 
lid. 

Other    surgeons    recommend  that    the    cicatrix  should    be  DictrcB- 
Mparated  from  the  lid,  and  a  piece  of  healthy  integumeni,  from  ^^^ 
the  cheek  or  forehead,  transplanted  into  its  place.     Of  the  opuaiioa- 
cfjcration  proposed,  that  known  as  Dieffcnbach's  is  generally  to 
be  pceferred,  though  it  is  almost  impossible  to  lay  down  any 
rales  strictly  applicable  to  all  instances  ;  each   case  requiring 
Kme  special  modification,  which  the  skill  and  ingenuity  of  the 
fngeon  must  supply  at  the  lime  of  the  operation. 

Dieffenbach's  operation  is  perfonned  as  follows : — The 
cicatiix  is  first  to  be  dissected  away,  so  as  to  leave  a  triangular  Diucaior 
wound  having  its  base  towards  the  margin  of  the  lid,  the  line  of™"™'™' 
the  ciliary  border  of  the  lid  and  tarsal  cartilage  being,  if  possible, 
preserved.  But  if  these  have  been  destroyed,  the  conjunctiva 
alone  remaining,  it  is  to  be  dissected  out  and  laid  over  the  eye- 
baU.   The  suigeoa  then  makes  an  incision  (j«  Fig.  31),  through  Tr««- 


tsc  Mund  skin  and  subcutaneous  tissues,  extending  from  one  or 
<^.ti  of  the  angles  of  the  base  of  (he  triangular  wound  already 
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Sutures 

and 

dreiising. 


made,  according  to  the  situation  of  the  cicatrix.  From  the  outer 
extremity  of  this  incision,  a  second  one  is  to  be  carried  paiaDel 
to  the  edge  of  the  triangular  wound ;  the  enclosed  flap  is  then 
to  be  dissected  from  off  the  subcutaneous  tissue,  and  bang 
transposed,  is  to  be  fitted  into  the  gap  left  by  the  cicatrix  ;  the 
margin  of  the  transplanted  skin  is  then  to  be  carefully  united  to 
the  edges  of  this  wound  by  fine  sutures.  Water-dressing  should 
be  subsequently  applied,  and  the  part  kept  at  rest.  The  flap 
may  be  formed,  half  from  one  side  of  the  cicatrix,  and  half  from 
the  other  side,  but  under  any  circumstances  it  must  be  con- 
Precaution,  siderably  larger  than  the  gap  it  is  intended  to  fill ;  in  fact,  one  is 
hardly  likely  to  err  in  making  too  large  a  flap,  but  mistakes  are 
often  made  in  transplanting  too  small  a  portion  of  skin. 

I  can  do  no  more  than  indicate  the  principles  upon  wluch 
these  operations  depend  ;  their  details  must  vary  with  the  par- 
ticular circumstances  of  individual  cases,  and  in  most  of  these 
cases  more  can  be  effected  by  careful  skin-grafting  than  by 
plastic  operations. 


Tkiciiia- 

SIS. 


Eyelashes 

grow 

inwards. 


imlation. 


Trichiasis,  or  Inversion  of  the  Cilia,  sometimes 
follows  neglected  cases  of  conjunctivitis,  or  tinea  tarsi.  Occa- 
sionally only  a  few  isolated  eyelashes  arc  incur>'cd,  the  re- 
mainder retaining  their  normal  position  ;  at  other  times  the 
whole  of  the  cilia,  or  all  of  those  growing  from  one  part  of 
the  eyelid,  are  affected  ;  but  under  any  circumstances  the 
A  source  of  result  is  the  same,  the  irritation  caused  by  the  cilia  nibbing 
against  the  surface  of  the  eyeball  induces  conjunctivitis  and 
keratitis,  and,  in  time,  opacity  uf  the  cornea  and  loss  of  sight. 
Entropium  differs  from  trichiasis,  therefore,  in  that  the  ciliary 
mcirgin  of  the  lid  in  the  former  affection  is  cur\'cd  inwards, 
and  with  it  the  cilia,  whereas  in  trichiasis  the  lid  may  be 
healthy,  but  the  cilia  are  inverted  against  the  surface  of  the 
eyeball. 

77/*'  Symptoms  to  which  trichiasis  gives  rise  will  depend 
upon  the  extent  of  the  disease,  and  the  situation  of  the  inverted 
hairs  ;  a  few  of  the  eyelashes  rubbing  ag.unst  the  eyeball,  at 
the  outer  angle  of  the  eye,  will  not  cause  so  much  inconi'eni- 
cncc  to  the  patient  as  a  single  hair,  if  inverted  against  the 
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cornea.    Cases  of  trichiasis,  if  left  to  themselves,  will,  in  the  ConjuncUvi- 
first  instance,  give  rise  to  persistent  conjunctivitis,  followed  by 
haziness,  and  ultimately  vascular  opacity  of  the  cornea.  Opacity  of 

If  only  a  few  of  the  cilia  are  incurved,  they  are  apt  to  be 
<n'erlooked,chronic  conjunctivitis  being  the  prominent  symptom  The  cau«c 
which  first  attracts  our  attention.  Immediately,  however,  that 
the  lid  is  everted,  so  as  to  expose  its  ciliary  margin,  the 
ingrowing  eyelashes  will  be  detected ;  it  is  advisable  for 
this  reason^  in  all  cases  of  persistent  conjunctivitis,  to  exa- 
mine the  margin  of  the  lids,  and  notice  the  condition  of  the 
cilia. 

In  ordinary  muco-punilent  conjunctivitis  the  eye  is  irritable.  Varieties  of 
and  the  patient,  by   constantly  rubbing  it,  sometimes  causes  ^^ 


or  more  of  the  eyelashes  to  become  inverted,  and  this  con- 
tribates  to  keep  up  this  inflammation.     In  a  case  of  this  kind, 
astriDgent  lotions  will  be  useless  unless  the  offending  cilia  be 
rtmo\'ed. 
It  occasionally  happens  thnt  people  are  bom  with  a  double  A  double 

row  of 

row  of  e\'elashes  ;  the  inner  ones,  under  these  circumstances,  ciib. 
arc  often  inverted  ;   and  must  be  treated  upon  the  principles 
ibo\e  indicated. 

Th^  Treat nunt  to  be  adopted  in  cases  of  trichiasis  depends  Treatment, 
Ter\-  much  upon  the   extent  of  the  disease  ;    if  only   a  few  of 
the  cilia  are   incur\'ed,  the   offending  hairs   should  be   seized 
one  b>-  one  with  a  pair  of  forceps,  and  pulled  out  from  iheir 
follicles,     it  is  necessary  to  be  careful   not  to   break  off  the  Extraction 
cilia,  or  the  stiff  ends  left  in  the  eyelid  will,  by  rubbing  against  °  *^'    * 
the  cornea,  do  more  harm  than    the  entire  hair  would   have  Care 
<ione.    Each    cilium   must   therefore   be  seized   close   to   the  "^^""^^  • 
margin  of  the  lid,  and  slowly  and  cautiously  pulled  out,  root 
and  all.     Unfortunately  we   cannot  extract    the  hair  bulbs   in 
this  way,  and  the  consequence  is,  that  another  eyelash  speedily 
springs  up  in  place  of  the  one  we  have  removed,  and  usually 
takes  the  direction  of  its  predecessor, — so   tliat   if  extraction 
^  alone  resorted  to,  it  is  constantly  necessary'  to  watch  for  the 
production  of  new  eyelashes  in  the  track  of  the  old  ones. 

The  most  effective  way  of  dealinj;  with  inverted  eyelashes 
•hen  thej-  are  few  in  number,  and  of  considerable  size,  is  to 
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adapt  the  method  advocaied  by  Cdsu$,and  describedas  fbOon 
by  Dr.  Argyll  Robertson  : — 

The  principle  of  the  operation  consists  essentially  in  causing 
the  offending  eyelashes  tu  be  mechanically  turned  away  from  the 
eye,  and  made  to  grow  more  or  less  in  ihc  proper  direction 
by  making  them  pass  under  a  narrow  bridge  of  skin.  Tlie 
following  is  the  method  of  performing  the  operation  : — A  tio: 
curved  needle  has  the  two  eMrcmities  of  a  waxed  silk  ligature 
^,_     __  (or  hair,  as  Cclsus  directs)  pass- 

ed through  its  eye.  The  needle, 
being  finnly  graspicd  by  suitalile 
forceps,  is  then  passed  thiougti 
a  narrow  fold  of  skin  at  the 
very  mai];in  of  the  lid,  close  to 
one  of  the  inverted  i-'yeUshes. 
The  point  of  introduction  sboiikl 
be  external  to  the  point  of  emer- 
gence of  the  eyelash,  but  as 
close  to  it  as  possible  :  and  the 
needle  should  be  brought  out  after  passing  about  J"'  or  i"' under 
the  skin  (Fig.  22).  The  needle  and  ligature  should  be  drjwn 
through  until  a  small  loop  abne  remains,  when,  by  means  of  a 
fine  pair  of  forceps,  the  eyelash  is  passed  through  the  loop 
(Fig.  23).  Traction  is  then  made  on  the  ligature,  and  the  loip 
with  the  entangled  eyelash  is  drawn  through  the  tunnel  in  the 
skin  (Fig.  24),    The  other  misdirected  oelashcs  arc  simiUrly 


Very  little  irritation  follows  this  ogicratiun,  and  no  special  after- 
treatment  is  necessary.  The  p.itient.  however,  must  be  warned 
against  touching  ur  rubbing  the  eyelashes  for  twenty-fuur  h  ut* 
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after  the  operation,  as  he  might  thui  force  the  eyelashes  back  out 
of  their  new  channel 

Three  or  four  cilia  may  be  treated  in  this  way  wilh  success ;  En^on 
bat  in  old-standing  cases,  in  which,  perhaps,  the  whole  of  the  ^{^ 
eyelashes  are  incurved,  or  those  of  the  outer  or  Inner  half  of 
the  lid  are  affected,  it  will  be  necessary  to  resort  to  other  means. 
Tbe  whole  of  the  cilia   may   have  to  be  removed,  together 
mth  thdr  bulbs,  as  described  in  cases  of  Entropium,  page  loi, 
or  a  portion  or  the  whole  of  the  tarsal  cartilf^e  may  have 
to  he  grooved  above  the  position  of  the  inverted  cilia,  in  order  GmninK 
that  they  maybe  restored  to  their  normal  position.    This  opera-  \s^'. 
tioD  I  hare  found  to  be  particularly  useful  when  the  outer  half 
of  the  cilia  are  diseased.     Occasionally  the  excision  of  a  portion 
of  the  skin  of  the  lid  will  even  the  palpebral  margin  sufficiently 
to  prevent  the  incurved  eyelashes  from   rubbing  against  the 
ejre ;   but  there  can  be   no  doubt,  in  severe  cases,  that  any 
proceeding  which   actually  destroys   the  eyelash  and  its  bulb 
b   lo  be  preferred  to   an   operation   which    merely  everts   the 
palpebral  margin  of  the  lid, — trichiasis,  as  before  remarked,  not 
being  a  disease  simply  of  the  eyelid  but  of  the  eyelashes. 

Of  ihe  operative  proceedings   in. 
tentfed  to  accomplish  this  object,  the  ^"'-  *S- 

feUowing  is  the  best"  (Fig.  25)  :— A 
Bttdle  is  to  be  threaded   with   tine 

■ilk,  and  entered  between  the  inner      ^  \*:r,v*vM,       \       "Spo"""' 
and  outer  margins  ofthe  border  of  the 
Bd,  a,  and  made  to  pierce  the  skin  a 
little    above   the  ciliary  margin,  b. 

The  thread  is  drawn  through,  and 

the  needle  caused  to  re-enter  at  the 

last  orifice,  6,  and  made  to  run  pa- 

ntlri  with  the  border  of  the  lid,  for 

tbe  space  in  which  the  ciiia  maintain 

Ihe  wrong  diiection  (to  c).    The  thread  is  again  to  be  pulled 

through,  and  the  needle  again  entered  at  the  last  point  of 


"IlhBtnUiMU  of  some  of  ihe  Principal  Diseases  of  the  Eye,"  by 
PMer,  M.B,  p.  157.    Lond.  1S67. 
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emergence,  and  directed  vertically  till  the  point  reappears 
twcen  the  edges  of  ihe  border  of  the  lid,  d.    The  two  ends 
then  to  be  tied,  and  the  thread  allowed  to  cut  its  way  out.    1 
suppuration  excited  thoroughly  destroys  the  bulbs  of  thi 
ing  cilia,  and  no  further  trouble  is  experienced. 

In  the  more  inveterate  cases  of  trichiasis,  a  kind  of  tninspl 
tation  of  the  outer  tip  of  the  lid,  and  the  hair  folUcles  beneath, 
of  great  value. 

It  is  better  to  perform  this  oparation  while  the  patient 
the  influence  of  an  anaesthetic,  on  account  of  the  great  pain 
causes,  and  because  of  its  tediousness.  An  assistant,  who  at 
same  time  holds  the  head,  places  a  horn-spatula  under  the 
raises  it  up  from  the  globe,  and  causes  the  edge  of  the  lid  to 
somewhat  everted  from  the  spaiula.  Then  the  edge  of  the  lid 
divided  into  layers,  for  the  depth  of  two  lines,  with  a  delia 
scalpel  {see  Fig,  26),  the  incision  not  being  continued  inwards 
far  as  the  lachrymal  punctum.  The  posterior  layer  contains  t 
conjunctiva,  with  the  cartilage  and  canals  of  the  tarsal  gUndl 

and  the  anterior  includes  1 
FlO,  »6.  remaining  structures,  with 

the  hair  follicles. 
The  incision  should, 

fore,  be  made  dose  to 

suif  ace  of  the  cartilage.  T 

one  and  a  half  to  two  I 
alioic,  and  parallel  10 
outer  lip,  completely  throu^ 
the  anterior  layer,  down  n 
the  canilage,  and  in  mch 
manner  that  the  two  endS' 
the  wound  extend 
the  ends  of  the  first  incii 
This  layer  is  thus  chai 
into  a  kind  of  bridge,  ta  w' 
posterior  surface  the  hairfoO 
fhich  is  only  connected  to  the  lids 
When  this  bridge  has  been  fonned, 


cles  are  attached,  and 
Ihe  two 
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crescendc  incision  is  made,  beginning  at  the  ends  of  the  last 
incision,  through  the  integument  This  is  seized  with  the  for- 
ceps, and  carefully  dissected  up,  without  injury  to  the  orbicularis 
muscle.  The  size  of  this  flap  should  be  the  larger,  and  have  a 
greater  vertical  diameter,  in  proportion  as  the  hairs  are  turned 
inward,  and  the  more  the  skin  is  relaxed  and  wrinkled.  The 
edge  of  the  crescentic  incision,  and  the  bridge  of  skin  containing 
the  dlia,  are  now  to  be  brought  together  by  means  of  sutures ; 
imder  the  traction  of  these  sutures  the  direction  of  the  hairs 
becomes  horizontal  or  is  even  turned  toward  the  orbital  border. 
The  sutures  should  be  removed  011  the  third  day.*  I  have 
found  this  operation  most  useful  in  many  bad  cases  of  trichiasis. 

Adhesions  of  the  Eyelids.— The  ciliary  margins  of  the  Uniom  op 
eyelids  sometimes  become  united  either  wholly  or  in  in  part ; 
this  may  arise  from  a  congenital  defect,  or  from  any  cause  which 
gives  rise  to  abrasion  of  the  skin  along  the  free  margin  of  the 
lids,  their  raw  surfaces  growing  together,  and  rendering  the  eye 
useless  for  all  practical  purposes.  This  is,  however,  a  rare  con- 
sequence of  disease  :  it  far  more  commonly  follows  chemical  or 
mechanical  injuries  of  the  parts. 

Treatment. — When  the  margins  of  the  lids  grow  together,  Trtatment. 
whether  from  congenital  defect  or  from  injury,  a  director  should 
be  passed  behind  the  adhesions,  and  they  should  be  slit  through 
with  a  knife  or  pair  of  scissors.  It  will  be  necessary  to  keep  the 
lids  separated  from  one  another  until  the  edges  of  the  wound 
ha\'e  cicatrized.  Unfortunately,  the  majority  of  these  cases 
are  complicated  with  adhesions  between  the  palpebral  and  CompU- 
orbital  portions  of  the  conjunctiva,  which  it  is  most  difficult  to 
cure.  Adhesions  of  this  kind  are  called  symblepharon^  and  are 
described  under  the  head  of  diseases  of  the  conjunctiva. 

CEdema  of  the  Lids  is  incidental  to  the  progress  of  various  cEdema. 
diseases— as,  for  instance,  abscesses,  and  inflammatory  affec-  incidental 
lions  of  the  skin  of  the  face  ;  or  more  remote  ones — such  as  d^,ea»cs?* 


«« 


•  Dri.  Hackley  and  Roosa's  translation  of  Stellwag  von  Carion  on 
The  Eye,"  p.  386. 
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diseases  of  the  kidneys  or  heart.  But  among  the  poorer  cl 
we  often  meet  with  cases  of  cedema  under  the  following  ri 
stances : — The  patient  probably  states  that  he  had 
perfectly  well  prior  to  going  to  sleep,  and  lay  down  to  i 
some  exposed  spot.  In  the  morning,  he  was  unable  to  open 
eye,  on  account  of  the  lids  being  stiff  and  swollen  ;  there  mafil 
have  been  some  pain  in  the  part,  but  this  is  not  always  tls 
case.  The  eyelids  arc  o^dematous,  shining,  and  swollen,  bol, 
not  discoloured  ;  and  on  forcing  them  open,  the  orbiial  conjuDfr 
tiva  will  also  be  found  cedematous,  but  not  inflamed.  This  «ttiK 
of  things  usually  arises  from  one  of  two  causes  :  either  ftaia  the 
sting  of  an  insect,  or  from  the  effect  of  the  damp  night  air  blowing 
over  the  patient's  face.  As  a  general  rule,  if  occurring  from  the 
poison  of  an  insect,  the  point  of  the  sting  or  bite  will  be 
by  a  spot,  which  is  more  painful  and  inflamed  than  the  rest 
swelling  ;  moreover,  both  eyes  are  rarely  affected  in  this 

■  Whereas,  when  the  ccdema  arises  from  cold,  there  is  seldett 
Any  pain  in  the  part.  e>:ccpt  that  caused  by  the  tension 
swelling  of  the  cellular  tissue  of  the  lid,  and  both  eyes  areg 
rally  equally  a  fleeted  ;  nor  are  the  eyelids  red  and  inflamed. 
In  these  cases  no  special  treatment  is  required  ;  the  pan 
be  bathed  with  a  solution  of  acetate  of  lead.  The 
generally  disappears  of  itself  I'ery  rapidly. 

HORDEOLl'M,  or,  as  it  is  conmionly  called,  a  Uyt 
a  swelling  of  a  tarsal  gland,  which  inflames,  and 
frequently  suppurates.  The  little  abscess  is  seated,  th« 
in  the  thickness  of  the  lid,  and  the  ini^ument  may  be  madel 
glide  over  it.  The  swelling  varies  in  size  from  that  of  a  mil 
seed  to  that  of  a  bean  ;  and  is  hard  to  the  touch.  Abscessea 
this  description  generally  occur  among  debihtated  people,  • 
they  arc  more  common  among  children  than  adults. 

Styes  commence  with  an  itching  sensation  in  the  part,  wH 
soon  becomes  red  and  swollen,  the  lid  often  being  icdenuH 
and  very  painful. 

'-       In  tfaeearly  stages  of  the  disease  the  eyelash  passing  thm^ 
the  inflamed  spot  should   be  extracted,  and  a  flne  point  of  1 
diluted  nitrate  of  silver  should  be  immediately  applied  lo  I 
mouth  uf  the  open  follicle ;  the  inflammaioo'  action  may 
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arrested  by  these  means.    But  if  suppuration  has  occurred,  it  is 
better  to  apply  warm  poultices  to  the  eye,  changing  them  every  Poultices. 
second  hour ;  and  as  soon  as  the  abscess  points,  it  should  be 
indsed.    Tonics  are  frequently  called  for,  and,  unless  prescribed.  Tonics. 
successive  styes  are  apt  to  appear  one  after  the  other,  to  the 
^leat  annoyance  and  discomfort  of  the  patient. 

Blepharitis,  or  Tinea  Tarsi,  consists  of  an  eczematous  in-  blbpha- 
flammation  affecting  the  margin  of  the  eyelids,  and  is  most  fre-  "'^'^ 
quently  met  with  among  the  children  of  the  poor,  living  in  the 
crowded  parts  of  our  large  towns.    Under  any  circumstances  it  Dyscnuiaa. 
too  frequently  nms  a  subacute  course,  unless  the  greatest  atten- 
tion is  paid  to  the  case  in  the  first  instance. 

llnea  tarsi  may  be  conveniently  divided  into  two  stages ;  in  Two  stages. 
the  first,  active  changes  are  still  going  on  at  the  margin  of  the 
e>'eUds ;  and  in  the  second,  the  cilia  have  been  destroyed,  and 
the  maigins  of  the  lids  are  thickened  and  indurated,  presenting 
the  condition  known  as  Uppitudo  or  blear-eye, 

Symtptoms, — The  patient  complains  of  what  he  usually  terms  >st  stage, 
weak  eyes ;  they  itch  a  good  deal,  particularly  after  work,  and  eyes."* 
on  rising  in  the  morning  they  are  often  glued  together.  Symp- 
toms of  this  kind  may  have  been  going  on  for  a  long  time,  in- 
con\-eniencing  the  patient  a  good  deal,  but  not  being  sufficiently 
severe  to  prevent  his  performing  his  usual  work.  Young 
children  are  hardly  likely  to  complain  of  their  eyes  in  the  early 
stages  of  the  disease,  as  there  is  no  actual  pain  in  the  part. 

On  examining  the  eyelids  of  a  person  suffering  from  tinea  in  Ciliary 

-  T.  L    J  pimples. 

Its  early  stages,  we  notice  a  crust,  or  scab  attached  to  a  part 
or  the  whole  of  the  free  margin  of  the  patient's  eyelids  ;  beneath 
these  crusts  are  a  number  of  little  pustules  at  the  roots  of  the 
cHia :  the  skin  is  slightly  red  and  inflamed.  A  succession  of 
tliese  pimples  form  and  burst,  leaving  a  scab  clinging  to  the  skin 
with  considerable  tenacity.  The  conjunctiva  is  always  somewhat  Scabs, 
injected. 

This  state  of  things  having  lasted   for  a  longer  or  shorter 
(chod,  the  sebaceous  and  Meibomian  glands  become  irritable, 
•nd  their  secretion  is  augmented  in  quantity  and  altered  in  Lids«iik 
qtiality,  so  that  the  lids  stick  together  during  sleep.    The  skin  together. 
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beneath  the  scabs  at  length  becomes  ulcerated  and  s 
the  crusts  are  no  longer  furfuraceous,  but  hard  and  thtdc,  a 
the  eye  is  very  irritable;  the  patient  cannot  read  orworlc' 
even  a  short  time,  without  his  eyes  becoming  red  and  p 
In  consequence  of  the  swollen  condition  of  the  margins  of  tl 
lids,  the  puncta  are  thrust  away  from  the  eyeball,  and  the  Ci 
accumulating  in  the  lacus  lachrymalis,  not  only  flow  over 
side  of  the  cheek,  but  by  remaining  in  contact  with  the  4 
induce  chronic  conjunctivitis  ;  this,  in  its  turn,  by  presently  ^^ 
rough  surface  to  the  cornea,  induces  changes  in  its  epithdi 
layers,  not  amounting  to  any  perceptible  opacity,  but  sufficie 
to  interfere  slightly  with  the  perfection  of  vision. 

If  the  disease  should  advance  to  its  second  stage,  destnictidi 
of  the  eyelashes  and  hypertrophy  of  the  free  margins  of  the  Hi 
take  place,  in  consequence  of  the  long-continued  irritation  ll 
has  been  going  on  there.  It  by  no  means  follows,  however,  1J 
the  cilia  are  completely  destroyed  ;  but  they  frequently  dropw 
the  bulbs  of  the  hairs  remaining,  and  from  them  distorted  a 
directed  cilia  spring,  some  of  which,  turning  inwards,  prod 
trichiasis.  The  surface  of  the  skin  beneath  the  scabs  being  I 
ceraled,  and  discharging  a  quantity  of  matter,  thick  crusu  fi 
on  the  edges  of  the  red  and  hypertrophied  eyelids  :  at  the  $■ 
time  the  Meibomian  glands  become  inflamed,  and  in  too  m 
cases  the  ducts  leading  from  them  ultimately  close,  the  disc 
is  then  incurable.  Themarginsof  the  lids  arc  thickened,  andti 
puncta  being  thus  everted,  and  often  closed,  the  tears  stn 
over  the  inner  comer  of  the  eye  :  the  cornea  becomes  bazr>  ■! 
the  patient's  state  is  miserable  in  the  extreme. 

Trealmntt. — The  treatment  of  tinea  tarsi  is  compUcated-i 
two  unfavourable  circumstances  :  the  first  is,  that  il  moM  a' 
occurs  among  children,  who  are  impatieut  of  troatmcnt ; 
secondly,  they  generally  live  in  neglected,  dlity  t 
being  ilie  offspring  of  unhealthy  parents. 

In  conjunction  with  constitutional  treatment,  comprilingtil 
preparations  of  arsenic  and  iron  combined,  as  a  rule,  with  gi 
liver  oil,  local  remedies  arc  most  useful.  In  the  first  instu 
the  scabs  on  the  margins  of  the  lids  must  be  removed  by  a  pt 
tke,  or  the  application  of  hot  fomentations  ;  after  the  Kab*  hi 
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been  softened  they  may  be  detached  with  a  rag  and  hot  water. 
Having  removed  the  scabs,  an  ointment  composed  of  half  a 
drachm  of  hyd.  oxid.  flav.  to  an  ounce  of  vaseline  should  be 
carefully  applied  along  the  margins  of  the  eyelids,  or  the  ung.  Applvou 
hyd.  nitrico-oxidi  diL  one  drachm,  cacao  butter  three  drachms,  ment. 
may  be  employed  in  the  same  way.  The  chief  point,  however, 
to  attend  to  is,  that  the  ointment  be  brought  in  contact  with  the 
diseased  sm:£u:e  :  if  simply  smeared  over  the  scabs,  the  medica- 
tkms  will  be  useless. 

In  more  confirmed  cases,  where  the  margins  of  the  lids  have  in  con- 
ulcerated,  the  lashes  should,  in  the  first  instance,  be  cut  off  close  ^^^^t 
to  their  roots,  and  the  scabs  removed  with  a  pair  of  forceps  ;  c»^ 
after  which,  a  pencil  of  mitigated  nitrate  of  silver  should  be 
diawn  along  the  outer  edge  of  the  ulcerated  surface,  or  we  may 
paint  the  part  over  with  the  tincture  of  iodine ;  or  a  strong  solution 
of  nitrate  of  silver.    The  surgeon  must  of  course  make  these 
applications  himself,  and  subsequently  the  dilute  oxide  of  mer-  Apply  ari 
cury  ointment  may  be  used  by  the  patient ;  but  the  lids  will  iodinii. 
probably  have  to  be  painted  over  with  the  tincture  of  iodine 
twice  a  week  for  some  time.    Great  care  will  be  required  to  keep 
the  parts  clean,  bathing  them  several  times  a  day  in  a  solution 
of  carbolic  acid,  one  part  in  100,  to  which  two  grains  to  the  ounce 
of  sulphate  of  alum  should  be  added. 

Dr.  Tilbury   Fox  recommends  carbolic    acid  dissolved    in  Carbolic 

acid* 

giycenne  to  be  used  in  place  of  the  tincture  of  iodine.  I  have 
found  this  acid  most  useful  in  cases  of  tinea  tarsi,  employed  as 
above  directed,  of  the  strength  of  one  part  to  five ;  and  subse- 
quently, one  grain  of  carbolic  acid,  ten  of  acetate  of  lead,  and 
tiro  drachms  of  vaseline,  to  be  smeared  along  the  margin  of  the 
lid  with  a  camel's  hair  brush  night  and  morning. 

In  most  forms  of  chronic  tinea  (lippitudo)  little  can  be  done  Lippitud< 
to  alle\'iate  the  disease  ;  the  mischief  it  has  effected  being,  in 
faa,  irreparable.  We  may,  however,  remove  the  bulbs  of  the 
cilia,  and  thus  cure  the  trichiasis,  and  to  some  extent  the  con- 
sequent opacity  of  the  cornea.  The  carbolic-acid  lotion  will  be 
useful  to  relieve  the  ulcerative  process  ;  but  the  thickened,  hair- 
less state  of  the  margins  of  the  lids  will  continue  in  spite  of  our 
best  efforts. 
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Pediculi. — Lice  occasionally  take  up  their  abode  among  the 
cilia,  their  ova  covering  the  eyelashes,  and  the  cilia  looking  as 
if  they  had  been  dusted  over  >vith  a  black  powder.  These 
parasites  give  rise  to  the  most  intolerable  itching  of  the  pait, 
the  patient  almost  tearing  the  cilia  out  by  their  roots ;  beyond 
the  irritation,  the  eye  appears  to  be  healthy.  On  looking  care- 
fully at  the  eyelashes  they  seem  to  be  covered  with  powder  or 
dust,  and  with  a  lens  the  lice  may  be  distinctly  seen.  The 
treatment  to  be  adopted  is  to  wash  the  parts  well  with  warm 
water,  and  then  smear  the  palpebral  margin  and  cilia  with 
staphisagria,  and  if  this  fails,  with  the  blue  mercurial  ointment 
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DISEASES  OF  THE  LACHRYMAL  PASSAGES. 


Displaetmenl  and  ObstnutioHS  of  ifu  PuKCta  and  Cattaliadi-~ 
li^lammation  of  the  Sac— Obstruction  of  the  Nasal  Duct— 
Defective  Secretion  of  Lachrytnal  Gland— Epiphora— La- 
ckrywtal  Cytts  and  Fistula, 

Displacement  and  Obstruction  of  the  Puncia.— In  o 
the  healthy  eye,  the  lachrymal  puncta  are  in  contact  with  the  ^ 
eyeball,  and  cannot  therefore  be  seen  unless  the  eyelids  are  ^ 
ncTted.  When  the  eye  is  closed,  the  puncta  are  situated  in  the 
Ucus  lachrymalis,  so  that  the  secretion  from  the  surface  of  the  p 
conjunctiva,  whether  the  person  '" 

IS  sleeping  or  waiting,  can  al- 
'mvj%  drain  away  through  the 
puncia  into  the  canahculi,  la- 
chrymal sac,  nasal  duct,  and  so 
down  into  the  nose  (Fig.  27). 

Any  cause  which  displaces  the 
{mixta.,  or   which  obstructs  the 
passage   of  the   tears    into   the 
oaies,  gives  rise  to  an 
laiion  of  the  lachrymal 
mthe  lacus  lachrymalis,  which  in  I 
down  the  cheek,  causes  the  patient 

i-piphoni,  or  a  watery  eye,  is  thi 
'.^niaanily  in  front  of  the  cornea,  which,  by  interfering  with  the 

\  >  of  light  in  their  passage  to  the  eye,  renders  it  necessary  for 


le  overflows,  and  running  ' 
insiderable  i: 
induced,  and  a 
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ihe  patient  lo  be  perpetually  wiping  his  eye  before  he  C 
clearly  ;  and  lastly,  the  prolonged  contact  of  the  tears  with  the 
surface  of  the  eye  gives  rise  lo  chronic  conjunctivitis  and  M 
consequences. 

Obstruaion  of  the  lachrymal  puncta  may  be  cither  partial  01 
complete — that  is,  one  or  both  the  puncta  may  be  closed,  giving^ 
rise  to  symptoms  such  as  I  have  above  described. 

If  in  the  heahliy  eye,  pressure  is  made  over  the  lachirm&l 
sac,  a  drop  of  fluid  may  be  seen  to  ooze  out  through  the  lachiy- 
mal   puncta.      Should  one  or  both  puncta  be  occluded,  floidl 
cannot  be  made  lo  regurgitate  through  the  obstruaed  orif 
Under  these  circumstances  also  we  shall  iind  it  dii!icult  to  p 
a  probe  into  the  canaliculus. 

Treat/iiMt.—ln  cases  of  congenital  deficiency  of  the  ) 
or  when  it  has  been  completely  closed  from  the  effects  of  a 
or  other  causes,  it  may  generally  be  detected  as  a  small  d 
sion  near  the  inner  extremity  of  the  palpebral  margin.  It  fay  M 
e  means  follows  that  because  (he  puncta  are  closed,  the  can 
culi  are  also  occluded  ;  so  that,  in  some  instances  of  this  Id 
all  thai  is  necessary  is  to  evert  the  lid  ;  a  sharp-pointed  pnl 
or  other  insinunent  is  then  to  be  run  through  the  obstmctica  I 
the  direction  of  the  canaliculus,  the  punctum  being  laid  o; 
If  a  full-siied  lachrj'ntal  probe  can  be  passed  through  thea 
cuius  into  the  lachrj-mal  sac,  there  will  be  no  necessity  for  ■ 
further  treatment,  beyond  the  insertion  of  the  instr 
"  the  indsion  e\ery  day,  for  four  or  five  days,  to  prevent  its  td| 
from  uniting. 

It  by  no  means  follows,  however,  that  the  punciA  are  aim 
completely  occluded  ;  but  they  may  be  so  coniracted  thU  it: 
difiicult  forthe  lachrymal  secretion  lo  find  its  way  through  ll 
in  sufficient  quantities  to  keep  the  comer  of  the  eye  free  fi 
an  accumulation  of  fluid.    Under  these  circumsL-inces,  a  lan 
beak-shaped  knife,  made  for  the  purpose,  may  be  passed  tfam^ 
the  punctum,  and  its  inner  and  upper  wall  incised,  and  s  '  ~ 
quently  kept  dilated  as  above  described. 
,      Obstruction  ov  the  CANAi.ict;Lirs  may  be  perraanentl 

spasmodic    A  permanent  stricture,  whether  partial  oi 
t,    will  give  rise  to  the  same  s)mptoms  as  occlusion  of  the  p 


OBSTRUCTION  OF  PUNCTA.  123 

and  for  the  most  part  it  arises  from  a  similar  cause — ^namely, 
chronic  inflammation  of  the  mucous  membrane.    A  foreign  Cau^s. 
body,  as,  for  instance,  a  cilium  or  calcareous  concretion,  occa- 
sionally  closes  the  canal. 

Spasmodic  stricture  of  the  canaliculus  occurs  either  at  the  inner  Spasmodic 
or  outer  opening  of  the  canal,  and  the  watery  eye  accompanying 
it  may  be  of  an  intermittent  character,  depending  on  relaxation 
at  one  time  and  spasm  at  another  of  the  constrictor  muscle. 
There  is  never  the  same  resistance  to  the  passage  of  an  instru- 
ment in  cases  of  this  kind  through  the  canaliculus  as  in  instances 
of  permanent  stricture. 

Treatment. — Unless    the  obstruction  is  of  some  standing,  Treatment. 
attempts  should  hardly  be  made  to  pass  an  instrument,  as  the 
strictnre  may  arise  simply  from  congestion  of  the  lining  mem-  if  recent, 
biane  of  the  canal,  and  astringents  will  cure  it ;  whereas  the  fe%^^ 
injudicious  use  of  a  probe,  by  wounding  the  mucous  membrane, 
may  cause  a  permanent  obstruction.     On  the  other  hand,  if  the 
patient  has  complained  of  symptoms  of  occlusion  of  the  la- 
chr\inal  passage  for  some  two  or  three  months,  it  is  better,  under 
any  circumstances,  to  operate  at  once.     Old  standing  cases  of  '"  ^^  <»*«* 
obstruction,  from  whatever  cause  they  [arise,  seldom  improve  once. 
under  local  applications,  and  the  sooner  the  puncta  is  enlarged 
the  better. 

An  assistant,  or  the  surgeon,  with  the  thumb  of  one  hand  x- if  incom- 
ihoold  e\'ert  and  draw  the  lids  outwards ;    a  beak  or  probe- 
pointed  knife  must  be  run  through  the  puncta  and  a  short  dis- 
distance  along  the  canaliculus,  so  as  to  lay  the  punctum  freely  °p*"  "** 
open.    The  edges  of  the  incision  should  subsequently  be  pre-  director, 
vented  from  uniting  by  passing  a  probe  through  the  wound 
^tfss  day  for  a  week,  after  which  the  channel  will  remain  per-  Pa*«»,  .. 

probe  daily. 

nianently  open,  and  the  lachrymal  secretion  pass  through  it  into 

ihc  sac.    The  line  of  the  incision  should  be  directed  inwards, 

cr  towards  the  c>e,  so  that  it  will  be  in  apposition  with  the  eyc- 

\      haD.  otherwise  the  tears  will  not  be  able  to  find  their  way  into 

^      the  canal  from   the  surface  of  the  lacus  lachrymalis.      It  is 

*      seldom  necessary  to  do  more  than  divide  the  punctum  and  the 

commencement  of  the  canal  leading  from  it. 

Supposing,  however,  we  should  meet  with  a  case  in  which 
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slriclurc  of  the  canaliculus  is  both  complete  and  pcrmaneM,! 
thai  we  cannot  pass  even  ihe  finest  director  along  the  canalii 
lus  into  the  sac,  it  is  evident  that  we  must  endeavour  ta  tSk 
another  passage  for  tlie  tears,  either  through  the  upper  canolM 
lus  or  from  the  lacus  lachn'ni^hs  into  the  sac,  behind  the 
paipebrarum.     The  sac  having  been  punctured  from  this 
direction,  the  opening  must  be  maintained  by  passing  a  ] 
through  it  every  day,  so  as  to  form  a  fistula  bctweeo  the 
angle  of  the  eye  and  the  lachrymal  sac. 


Phlegmon  of  the  Lachrymal  Sac  is  attended  with  gM 
pain,  and  often  gives  rise  to  fever  and  considerable  constiiuiigt 
disturbance,  Phlegtoon  of  the  sac  commences  as  a  snull,  hai 
and  painiul  tumour,  situated  at  the  inner  angle  of  the  e)«;' 
the  inflanunation  advances,  the  skin  covering  the  sac  becoiq 
tense  and  shining,  the  swelling  extending  to  the  cheek  and  cycflj 
which  often  tiecome  so  ixdcmatous  that  it  is  impossible  to  of 
them.  Such  a  case  may  resemble  one  of  purulent  coain 
tivitis  ;  the  absence,  however,  of  a  purulent  discharge  from  I 
eye,  and  the  excessively  painful  spot  at  its  inner  angle,  sul 
ciently  indicate  the  nature  of  the  disease.  \ 

If  the  inflammatory  action  runs  on  unchecked,  suppunUJ 
takes  place,  and  fluctuation  may  be  felt  over  the  t^oai 
the  sac ;  the  matter  points  outwards,  and  uliimaidy  | 
charges  iiself  through  an  opening  in  the  skin.  The  iafla 
niation  then  subsides,  and  the  pans  may  return  to  their 
condition.  But  it  too  often  happens,  if  the  disease  is  allowedi 
take  its  course,  that  it  terminates  in  fistula  lachrymalii 
perhaps  closes,  and  an  abscess  again  forms,  so  that  gradi 
the  mucous  membrane  lining  the  sac  and  nasal  duct  is  del 
fe^jpuv    and  the  passage  of  tears  into  the  nose  is  permanently  closed. 

Occasionally  caries  or  necrosis  of  the  lachrymal  bone  ft 
as  a  consequence  of  an  abscess  of  the  lachrymal  sac 
f(ei(uently,  liowever,  complications  of  the  kind  are  only  I 
with  among  scrofulous  and  syphihlic  patients. 

TrfalmiHl. — In  the  early  stages  of  this  disease,  it 
to  paint  the  skin  over  the  inilamed  sac  with  a  strong  soli 
of  nitrate  of  silver,  and  ice  or  cold  compresses  may  be  < 
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stantly  applied  to  the  part.  If  suppuration  has  commenced,  we 
should  at  once  run  a  probe-pointed  knife  through  the  punctum 
and  canaliculus  into  the  sac. 

If  the  abscess  cannot  be  opened  in  this  way,  the  lids  should  Open  ab- 
be separated  as  far  as  their  swollen  state  will  permit ;  and  a  naiiy, 
knife  should  be  thrust  into  the  tear  sac,  the  point  of  the  instru- 
ment being  entered  in  the  depression  existing  between  the  com- 
missure of  the  lids  and  the  caruncle.  In  some  few  instances 
the  swidling  of  the  parts  is  so  great  that  it  is  almost  impossible 
to  open  the  abscess  by  either  of  the  methods  above  described, 
and  under  these  circumstances  it  is  necessary  to  make  an  inci- 

througfa  the  skin  directly  into  the  most  prominent  point  or  through 


of  the  abscess.  In  spite,  however,  of  all  our  care,  a  fistula  may  ^  ^  *"' 
foim  between  the  sac  and  the  surface  of  the  skin,  through  which 
there  is  a  constant  discharge  of  tears  :  the  skin  around  the 
opening  becomes  thickened  and  excoriated,  and  from  con- 
traction of  the  integument  ectropium  may  supervene,  adding 
very  much  to  the  patient's  discomfort. 

Fistula  Lachrymalis. — Fistula  of  the  lachrymal  sac  gene-  fistula 
rally  arises  from  inflammation  of  the  sac  and  subsequent  stric- 1;^^""^' 
lure  of  the  duct.     It  may  occur  from  injury  or  other  causes,  by  causes. 
which  a  communication  is  established  between  the  skin  and  the 
sac ;  it  is  often  kept  open  by  obstruction  of  the  nasal  duct,  the 
ladirymal  secretion  passing  through  the  puncta  and  out  through 
the  fistula,  instead  of  into  the  nose. 

7rAi/iw/r/.— The  first  and  most  obvious  aim  in  the  treatment  Trtatment. 
is  to  open  the  normal  passage  for  the  tears  into  the  nose,  by 
dilating  the  nasal  duct.    This  was  formerly  done  by  passing 
«  ityU^  through  the  fistula  into  the  duct,  and  retaining  it  there ;  ^^^ 
the  passage  after  a  time  becomes  dilated,  and  the  fistula  heals,  "•^l  •*' 
to  the  difficulty  in  this  method  is  to  retain  the  style  in  the  duct ; 
udahbough  various  ingenious  contrivances  have  been  invented 
fcf  the  purpose,  they  do  not  appear  10  answer,  and  the  style  has  Now  Uitle 

used. 

*  A  Style  is  a  small  piece  of  silver  wire,  about  one-twentieth  of  an 
iBch  thick,  and  one  and  a  half  inches  long,  having  a  neck  bent  at  an 
*hw^  angle  with  the  shaft  of  the  instrument,  and  terminating  in  a 
bead. 
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now  been  almost  abandoned.  In  place  of  it,  the  lachTynul  s 
is  opened,  as  1  have  before  described,  by  slitting  up  the  punct 
and  canaliculus  and  gently  passing  the  blade  of  the  knife  thioo 
the  sac  along  the  nasal  duct  dowi 

If  the  surgeon  Is  Ihoioughly  acquainted  with  the  analomifl 
relalionsoflhcseparts,  he  will  have  but  little  difficulty  ir 
a  lachrymal  probe  through  the  sac  into  the  nasal  duct.     TheBj 
should  be  everted,  and  by  stretching  the  canal,  as  before  ii 
cated  in  the  operation  for  stricture,  ue  avoid  the  risk  of  fon 
a  fold  of  the  mucous  membrane  before  the  point  of  the  p 
which  would  prevent  the  instrument  from  entering  the  nasal  | 
The  probe  is  then  passed  horiiontally  along  the  opened  canal 
lus  until  its  extremity  reaches  the  inner  bony  wall  of  the  sac.  " 
direction  of  the  instrument  is  then  turned  vertically,  a*  shown 
Fig.  2%,  and  gently  passed  down  through  the  sac,  its  point  b 
then  directed  a  little  outwards  and  forwards,  it  passes  into  ll 
nasal  duct  and  so  reaches  the  nose. 

if  the  probe  is  axrcsicd  tt  I 
point  where  the   canaU  collet 

Pand  join  the  sac,  the  faa  inir  I 
known  by  noticing  that  the  i"  ~ 
near  the  tendo-oculi  is  moved  «| 
the  probe  is  moved  and  An  elK 
istancc  is  expencnced  :  when 
if  the  probe  lias  entered  the  im 
reaches  the  inner  bony  wall,  ami 
'  ^T-       "  skin  is  motionless.*     If  we  find 

obstruction  of  this  kind  prevcn 
the  probe  from  entering  the  d 
n     l4  '''^  instniment  must  be  wiikdn' 

-  ^^V^^\  ^^  ''^  l^""  '""'^ '"  difieneBt  dll 

L  *~^  ''""s  until  the    probe   enwrt 

iluct :  but  this  is  hitrdly  tlkdy  H 
the  case  if  the  blade  of  the  knife  has  previously  passid  al 
ttie  canal. 


.   Bowman   < 
Jlffrrti,  vol.  i.  p.  1 6 
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Tlie  size  of  the  probe  to  be  employed  will  vary  with  the 
natme  and  extent  of  the  obstruction  it  has  to  overcome.  As 
so(m  as  the  end  of  the  probe  touches  the  mucous  membrane 
of  the  nose,  the  patient  feels  it  there,  so  that  there  can  be  no 
miftake  as  to  the  passage  of  the  instrument.    I  need  hardly  Using  great 

caution. 

remark  that  it  is  necessary  to  handle  the  instrument  lightly 
when  endeavouring  to  pass  it  through  a  stricture  in  the  nasal 
canal,  otherwise  we  are  likely  to  lacerate  the  mucous  membranet 
or,  it  may  be,  run  the  probe  through  the  bony  wall  of  the  canaL 
In  the  case  of  stricture  of  the  sac  or  nasal  duct,  complicated 
with  a  lachrymal  fistula,  the  probe  should,  if  possible,  be  passed 
lor  a  time  through  the  duct  about  twice  a  week.  The  natural 
passage  of  the  tears  being  thus  restored,  the  fistula  will  pro- 
bably heal  of  itself. 

It  often  happens,  however,  that  our  efforts  to  restore  the 
natural  channel  for  the  tears  are  ineffectual,  and  consequently 
the  fistula  remains  open,  to  the  great  annoyance  of  the  patient. 
To  remedy  this  state  of  things,  three  methods  of  procedure  are 
open  to  the  surgeon — ist,  the  introduction  of  a  style  ;  2nd,  the 
obliteration  of  the  lachrymal  sac;  and  3rd,  removal  of  the 
lachrymal  gland« 

I.    I  have  already  spoken  of  the  style;  if  the  surgeon  deter- 1.  The 
miaes  to  employ  it,  the  following  is  the  method  of  doing  so.*  •^y**' 
Should  the  fistula  not  be  in  such  a  position  as  to  enable  us  to 
pus  a  probe  through  it  into  the  nasal  duct,  it  must  be  slit  up  so  How  used. 
IS  to  allow  of  this  being  done.    We  may  then  pass  an  ordinary 
hchrymal  probe  through  the  duct  into  the  nares.    The  style 
nay  subsequently  be  introduced,  and  allowed  to  remain  in  the 
to  for  two  or  three  days,  when  it  must  be  withdrawn,  cleansed, 
ud  returned  into  the  duct.    In  the  course  of  time  the  canal 
becomes  enlarged,  and  in  the  interim  the  tears  find  their  way 
<lown  into  the  nose  along  the  sides  of  the  style. 
The  cure,  however,  is  a  tedious  one  ;  and  after  all,  when  the  Objections 
st>le  is  permanently  removed,  the  duct  is  very  apt  to  contract  ^  *^  **' 
again.    But  independently  of  the  chances  of  a  relapse,  the 
initaiion  caused  by  the  style  is  often  so  great,  that  people 
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cannot  possibly  wear  it ;  and  lastly,  it  is  apt  to  slip  from  its 
position,  and  the  patient  cannot  return  it  into  the  nasal  duct. 
Consequently,  the  method  of  treating  a  fistula  by  means  of  a 
style  is  not  a  promising  one. 

2.  Obliteration  of  the  lachrymal  sac,  in  cases  of  fistula,  has 
been  advocated  by  Dr.  Manfridi,*  of  Turin. 

The  lachrymal  sac  must  be  laid  completely  open,  and,  if 
necessary,  the  tendon  of  the  orbicularis  cut  through  to  expose 
the  superior  end  of  the  sac.  Manfridi  then  introduces  a  speculum 
into  the  wound,  and  the  sac  is  to  be  carefully  cleansed  of  Uood 
and  matter ;  after  which  its  entire  surface  is  to  be  smeared  over 
with  chloride  of  antimony.  A  piece  of  dry  lint  is  to  be  placed 
in  the  cavity,  over  which  poultices  may  be  applied,  our  objects 
being  ''  the  total  destruction  and  extrusion  of  the  sac,  without 
which  we  cannot  hope  for  a  complete  and  permanent  result* 
After  the  destruction  and  enucleation  of  the  sac  in  this  way,  ^  a 
channel  of  communication  sometimes  still  exists  between  the 
lachr)'inal  conduits  and  the  nasal  canal." 

Mr.  Windsor,  of  Manchester,  prefers,  after  completely  laying 
open  the  lachrymal  sac,  to  fill  it  with  dry  lint,  allowing  the  lint 
to  remain  in  the  sac  for  two  days.  It  is  then  removed,  and  the 
walls  of  the  sac  having  been  thoroughly  cleansed,  the  cavity  is 
to  be  filled  with  lint  soaked  in  the  chloride  of  zinc  paste,  which 
should  be  allowed  to  remain  in  the  sac  for  two  hours.  The  lint 
may  then  be  removed,  and  water-dressing  applied.  The  sac 
sloughs,  and  comes  away  in  the  course  of  a  few  days,  and  the 
wound  rapidly  heals. 

3.  Lastly,  removal  of  the  lachrymal  gland,  for  the  cure  of  a 
fistula  of  the  lachr)'mal  sac,  has  been  practised. 

Chronic  Inflammation  of  the  Lachrymal  Sac  is  » 
common  form  of  disease.  It  usually  commences  with  subacute 
inflammation  of  the  lining  membrane  ;  but  the  irritation  extend- 
ing to  the  mucous  membrane  of  the  canaliculus  and  nasal  dncc 
these  passages  become  swollen  and  obstructed,  and  the  sac  is 
slightly  distended  in  consequence  of  the  accumulation  of  mucu» 


•  Ophthalmic  AWim;  vol.  IL  p.  418. 
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within  it.     Under  these  circumstances,  if  pressure  be  made  over 
the  sac,  a.  whitish,  gl.iiry  fluid  may  generally  be  forced  through 
the  puncla.    The  lachryma!  secretion  cannot  pass  through  its  Lachir- 
natural  channel,  and  accumulating  in  the  inner  comer  of  the  ""''""■ 
eye,  it  runs  down  over  the  cheek,  giving  the  patient  constant 
annoyance ;  he  seldom  complains  of  pain   in  the  part,  but  is  No  pnln, 
occasionally  troubled  with  an  itching  sensation  in  the  region  of 
the  sac. 

Chronic  inflammation  of  this  kind  may  exist  for  months,  without 
either  increasing  or  receding  ;  but  at  any  time  acute  inflamma-  Abmcii 
lion  may  supervene,  and  an  abscess  of  the  sac  and  fistula  result,  '"*' '"™ 

TreatmfiU. — It  is  advisable,  as  soon  as  possible,  to  open  the  TrtaimtHii 
sac  by  slitting  up  the  lower  punctum  and  canaliculus,  and  to  op™  ih 
run   the   knife   down   through    the   nasal   duct  ;    subsequently  ""^ 
the  ei%es  of  the  wound  should  be  kept  apart  till  they  have 
healed,  so  as  to  establish  a  permanent  opening  into  the  sac, 
and  a  lachrymal  probe  will   have   to  be  passed,  to  keep  up  a 
free  communication  into  the  nares.     The  patient  should  make 
pressure  with  his  finger  over  the  inner  comer  of  the  eye  three  or  Ktcp  ii 
four  times  a  day.  so  as  to  empty  the  sac.    The  recovery  is  expe-  ""'' '  * 
dited  by  syringing  out  the  sac  once  a  day  with  an  astringent 
lotion  (two  grains  of  alum  to  an  ounce  of  water),  after  having 
pressed  out  the  contents  of  the  sac  ;  the  lotion  may  be  injected  inj«ia! 
with  an  Anel's  syringe.     It  is  advisable  to  continue  this  appll-  ^"' 
cation   for  some   time  after  all  symptoms  of  the  inflammatory 
action  have  disappeared. 

M UCOCELK  consists  in  an  accumulation  in  the  iachryma!  sac  Mitnci 
of  its  normal  secretion,  the  nasal  duct  being  almost  always 
occluded,  and  in  the  majority  of  cases  there  is  also  more  or  less 
obstruction  in  the  canalicuh,  a  watery  eye  results,  and  the  sac 
becoming  distended,  a  small  tumour  forms  at  the  inner  angle  of  Mncui 
the  eye.  its  size  varying  from  that  of  a  split  pea  to  a  pigeon's  ins^!' 
egg.     The  patient  complains  of  little  or  no  pain  in  the  part,  and 
the  skin  over  the  sac  is  not  inflamed.     During  the  early  stages 
of  the  disease  fluctuation  may  be  felt  in  the  sac,  but  as  it  becomes  Formt 
more  distended  and  tense,  it  might  be  mistaken  for  a  fibrous  Ji„^r. 
growth  ;    the  canaliculi  and   nasal  duct   being  occluded  to   a 
greater  or  less  extent,  it  generally  requires  firm  pressure  to  be 
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made  over  the  mucocele  before  its  glair>'  contents  can  be  forced 
out  through  the  puncta. 

Treatment, — The  sac  having  been  opened  through  the  canali- 
culus, it  will  then  be  necessary  to  dilate  the  obstruction  in  the 
nasal  duct  as  I  have  already  described ;  for  it  must  be  remem- 
bered that  both  the  upper  and  lower  openings  into  the  sac  are 
for  the  most  part  closed  in  cases  of  mucocele.  These  obstruc- 
tions having  both  been  overcome,  we  may  hope  to  restore  the 
passage  of  the  tears  into  the  nose,  and  thus  effectually  cuie  the 
disease. 

Polypi  and  Concretions  in  the  Sac— A  polypus  has  been 
known  to  grow  from  the  lining  membrane  of  the  lachrymal  sac 
Calcareous  concretions  also  may  form  in  it,  obstructing  the  pas- 
sage of  the  tears  into  the  nose.  A  pol>'pus  in  this  situation  is  a 
very  rare  form  of  disease  ;  it  induces  s>inptoms  similar  to  those 
of  mucocele,  but  the  tumour  feels  less  elastic  to  the  touch,  and 
no  fluctuation  can  be  felt  in  it.  If  there  is  any  doubt  on  the 
subject,  a  grooved  needle  may  be  nm  into  the  tumour  and  its 
character  ascertained  with  certainty. 

The  nature  of  the  obstruction,  if  arising  from  calcareous 
matter,  may  be  at  once  ascertained  by  passing  a  probe  into  the 
sac ;  the  contact  of  the  instrument  with  the  sandy  particles, 
accumulated  either  there  or  in  the  canaliculus,  cannot  be  mis- 
taken for  any  other  condition  of  the  parts. 

In  cases  of  this  kind  the  canaliculus  and  sac  must  be  laid 
open,  and  the  calcareous  matter  turned  out  of  them.  The 
remark  applies  to  the  treatment  of  a  polypus  ;  but  in  this 
the  tissues  covering  the  sac  must  be  divided,  and  the  polypus 
carefully  removed,  together  with  its  peduncle,  otherwise  it  will 
certainly  grow  again. 

OBSTRUcriON  OF  THE  Nasal  Duct.— The  nasal  duct  some- 
times becomes  partially,  or  it  may  be  wholly  obliterated,  most 
commonly  from  dhronic  inflammaiion  and  thickening  of  the 
lining  membrane  ;  but  it  may  be  from  periostitis,  or  disease  of 
the  bones  forming  the  walls  of  the  lachrymal  duct. 

The  symptoms  caused  by  obstruction  of  the  duct  are,  drjuess 
of  the  corresponding  nostril,  the  formation  of  a  slight  painless 
and  elastic  swelling  in  the  position  of  the  lachr>'mal  sac,  and  a 
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constant  overflow  of  tears  from  the  eye.    By  pressure  over  the  Lachryma- 
region  of  the  sac,  we  may  determine  whether  the  obstruction  is  '*®°* 
in  the  nasal  duct,  or  between  the  puncta  and  the  sac ;  if  the 
latter,  there  will  be    no  regurgitation  of  muco-purulent  fluid 
through  the  puncta ;  but  if  the  stricture  be  in  the  nasal  duct, 
though  the  symptoms  above  enumerated  exist,  the  lachrymal  Regurgiu- 
secretion  will  find  its  way  into  the  sac,  and  on  pressure  being  puncu. 
made  over  it,  a  drop  of  fluid  will  ooze  through  the  puncta.     If 
the  stricture  is  not  complete,  some  of  the  secretion  may  find  its 
way  down  into  the  nose. 

Th€  Treatment  of  stricture  of  the  nasal  duct  has  already  been  Treatment. 
described,  page  128.  Should  the  obstruction  be  a  bony  one, 
which  is  very  rare  indeed,  compared  with  the  number  of  cases 
that  occur  from  thickening  of  the  mucous  membrane,  we  are 
not  likely  to  cure  it  with  the  probe  ;  it  might  then  possibly  be 
aecessar>'  to  destroy  the  lachr>'mal  sac,  and  perhaps  to  remove  Destroy  the 
the  lachrymal  gland,  though  I  have  never  had  to  perform  an 
operation  of  the  kind  for  cases  of  this  description. 

Inflammation  of  the  Internal  Angle  of  the  Evf* —  inflamma- 
An  abscess  in  this  situation  may  lead  to  the  erroneous  supposi-  -x^k  a"nglr 
lion  that  the  sac  itself  is  involved  in  the  mischief.    That  such  g^J"" 
cases  occur  is  certain,  for  we  see  abscesses  form  and  burst  in  wmuiates 
this  situation  without  the  lachrymal  apparatus  being  in  any  way  the  sac. 
compromised.     In  instances  of  this  description,  the  abscess 
comes  on  without  any  symptoms  of  previous  disease  of  the 
lachr\-mal  sac  ;  the  inflammation  sets  in  suddenly,  and  is  not 
uncommonly  attended  with  erxsipelas,  especially  if  the  patient  Often  cry. 
is  in  a  weak  slate  of  health.    The  eyelids  become  much  swollen,  *'P«^'<'"*' 
^id  lachr^-mation  may  exist  from  pressure  of  the  abscess  on  the 
lachrymal  sac.    After  a  few  days  suppuration  occurs,  and  the 
^cess  points ;  a  small  quantity  of  pus  escapes,  and  in  a  short 
txie  all  traces  of  the  disease  disappear. 

Treatment, — In  the  early  stages  of  the  disease  we  may  paint  Treatmeut. 
^  skm  o%cr  the  sac  with  a  strong  solution  of  nitrate  of  silver.  Afg.  nit. 
^ubsetjuently,  if  suppuration  has  taken  place,  the  abscess  must 
^  opened    and    poultices    or  water-dressing  applied.      The  Poultices, 
'ound  heals,  and  the  parts  speedily  return  to  their  normal 
Condition. 
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DISEASES   OF   THE   SCLEROTIC. 

Hyptramia — Episcleritis—  Ulcer  at  ion —ScUrehchoroidilit 
anterior — Wounds  and  Injuries — Tumours. 

HvpER*.MiA  OF  THK  SCLEROTIC— WTicn  describing  the 
tomy  of  the  eye,  p.  4,  I  mentioned  that  the  conjunctiv; 
supplied  with  a  superficial  and  deep  set  of  vessels,  and 
these  form  a  ring  of  anastomosis  round  the  circumference 
the  cornea,  from  which  vessels  are  given  off,  which  perforate 
sclerotic  nnd  anastomose  with  those  of  the  iris  and  cbormi 

.   This   latter  set  of  vessels  is  known  as  the  "  sclerotic  lone 
vessels,"  or  "  the  arthritic  ring;'"  which  is  situated  in  1 
conjunctivnl  tissue  ;  it  is  frequently  made  apparent  bj 
tion,  when  the  circulation  in  the  internal  structures  of  the  eye 
deranged,  and  so  it  becomes  an  indication  of  the  I'asculAT 
dilion   of    the   intra-ocular  circulation    {scf   Fig,   2,    Plate    l).' 
Unless,  however,  in  diseases  of  the  cornea,  Iris,  or  choroid,  the 
congested  "  sclerotic  zone"  is  seldom  seen  :  if,  therefore,  we  are 
to  consider  the  appearance  of  the  "arthritic  ring"  as  an  indica- 
tion of  hyperaimia  of  the  sclerotic,  we  must  admit  that  the  Utter 

'   pathological  condition  is  but  rarely  observed  in  practi 

as  a  complication  of  alterations  in  the  neighbouring  structures. 


ittter. 


•  The  term,  '■  arthritic  ring,"  has  been  applied  by  some  pathologic 
[o  >  natrow  white  ring  sometimes  seen  between  the  cornea  nnd  the 
iraicular  zone,  and  which  was  formerly  supposed  to  be  characteristic  of 
rfaeumilic  o>  "nrthntic"  inflBm motion .  This  is,  bowevi 
not  hoi  the  appearance  any  diaj^ostic  value. 
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EplsCLERiiis. — We  occasionally  meet  with  cases,  especially  Episclem- 
among  adult  females,  in  which  parenchymatous  formations  of  a  ^"* 
limited  character  take  their  rise  in  the  sclerotic.    A  patient  Raised  and 
affected  in  this  way  presents  himself  to  us  with  a  dusky-red  or  J^cpSSc^* 
dull  purple  bulging  of  the  sclerotic,  probably  as  large  as  a  split 
pea  or  bean,  usually  situated  on  the  inner  or  outer  side  of  the 
globe,  near  the  insertion  of  one  of  the  recti  muscles.    There  is 
generally  some  slight  conjunctivitis  over  and  around  this  little 
nodule  in  the  sclerotic.    The  patient  seldom  complains  of  pain  No  pain, 
or  inconvenience  beyond  a  slight  stiffness  in  the  movements  of 
the  e>-eball;    nevertheless,    in    some    cases,  especially  those 
subject  to  rheumatism,  the  patient  complains  of  intense  neural- 
gic pains  extending  from  the  affected  eye  over  the  side  of  the 
temple,  with  considerable  photophobia.    The  protuberance  feels 
hard,  precisely  as  if  a  small  fibrous  tumour  were  gprowing  from 
(he  sclerotic  ;  the  part  is  vascular,  but  the  rest  of  the  eye  may 
be  perfectly  healthy ;  the  injected  conjunctiva  can  be  moved 
ever  the  upraised  sclerotic. 

Some  of  these  cases  may  be  traced  to  a  syphilitic  taint,  the 
h>-pergenetic  process  in  the  sclerotic  resulting  in  the  formation 
of  a  gummy  tumour  of  small  size,  pursuing  the  same  course  as  "Gummy  ' 
similar  growths  do  in  other  parts  of  the  body,  and  under  these         ^^^' 
Circumstances  the  gprowth  in  the  sclerotic  is  likely  to  recur  after 
1:  has  disappeared  for  a  time. 
The  progress  of  episcleritis  is  very  slow,  often  lasting  for  Progress 

slow 

sc\eTal  months  ;  but  it  has  a  natural  tendency  to  recover)-,  and 
vlI  in  time  entirely  disappear ;  but  if  of  syphilitic  origin  it  may 
^i^enerate  into  an  ulcer,  unless  properly  treated. 

It  sometimes  happens  that  inflammation  and  infiltration  of  Scicro- 
the  sclerotic  occurs  near  the  margin  of  the  cornea  or  in  the  Siraiion. 
ciliary  zone.  There  is  a  slight  bulging  of  the  sclerotic,  which  is 
'fa  violet  tinge,  and  having  enlarged  conjunctival  vessels  over 
•L  Extending  from  the  inflamed  area  cloudy  opacity  and  often 
i-'Ccration  of  the  cornea  occurs.  The  disease  is  very  apt  to 
'tcur.  and  with  each  fresh  attack  more  of  the  cornea  becomes 
involved  ;  the  iris  also  is  implicated,  and  in  most  cases  the 
^•'^eascd  sclerotic  yields  to  the  intra-ocular  pressure,  and  a 
^'.aphyloma  IS  the  result. 
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Treatment,       Treatment, — The  eye  should  be  kept  at  rest  with  a  pad  and 

Iodide  of      bandage,  and,  as  a  rule,  iodide  and  bromide  of  potassium  com- 

merciuy.       i)ined  with  bichloride  of  mercury,  will  hasten  the  removal  of 

these  parenchymatous  growths.    A  solution  of  eserine  applied 

twice  a  day  to  the  surface  of  the  conjunctiva  is  often  useful  in 

these  cases. 

UixHRA-         Ulceration  of  the  Sclerotic— Mr.  Bowman  has  de* 

TI(»N  OF 

ScLBKOTic.  scribed  a  peculiar  form  of  this  affection  as  "  small,  intractable 
ulcers  of  the  sclerotic,"*  and  I  have  lately  met  with  a  case  of 
this  kind.  The  patient  was  in  bad  health,  the  ulcers  occurred 
in  succession  in  both  eyes,  and  were  situated  near  the  cornea ; 
they  looked  as  though  a  small  piece  of  the  sclerotic  had  been 
punched  out ;  and  in  the  right  eye  they  extended  so  deeply  into 
the  sclerotic,  that  ultimately  it  was  perforated.  The  disease 
was  of  a  most  obstinate  nature,  and  the  patient  suffered  con- 
siderably from  pain  in  the  eyes,  intolerance  of  light,  and  profuse 
lachrymation.  In  addition  to  these  doubtful  cases  of  s}'philis, 
gummatous  ulcerations  of  the  sclerotic  are  occasionally  met 
with. 
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Anterior  Staphyloma  of  the  Sclerotic,  or  Sclero- 
Choroiditis  Anterior.— By  this  term  is  understood  a  bulging 
outwards  of  a  limited  portion  of  the  sclerotic,  either  close  to  the 
junction  of  the  cornea,  over  the  ciliary  region,  or  near  the 
equator  of  the  globe.  A  staphyloma  is  said  to  be  **  partial,* 
when  only  a  portion  of  the  sclerotic  between  the  cornea  and 
equator  of  the  eye  is  involved  ;  it  is  "  complete"  when  the  whole 
circumference  of  the  globe  is  involved,  the  diseased  action  being 
in  the  majority  of  cases  confined  to  the  region  of  the  ciliar)* 
body.  In  the  complete  form  of  anterior  staphyloma,  the  sclerotic 
is  extensively  degenerated,  and  yields  before  the  intra^ocular 
tension. 

Anterior  staphyloma  of  the  sclerotic  may  arise  :— ist.  From 
degenerative  changes,  the  result  of  iritis  involving  the  vessels 
and  fibrous  tissue  of  Fontana*s  space  (p.  8).     2nd,  From  in- 


*  Bowman,  **  Parts  concerned  in  Op<^rations  on  the  Eye,"  Appendix, 
p.  109. 
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flammation  of  the  ciliary  body  and  iris.  In  this  case  the  sclerotic 
in  the  immediate  vicinity  not  only  suffers  directly  from  the 
eftects  of  inflammation,  but  also  from  faulty  nutritive  changes 
and  secondary  degeneration,  in  consequence  of  the  disease  of 
the  ciliary  body.  3rd,  A  staphyloma  may  arise  from  the  effects 
of  an  incised  wound  over  the  region  of  the  ciliary  body  or 
choroid. 

I .  In  the  first  class  of  cases  the  conditions  leading  to  a  staphy-  x-  Dcgene- 
k>ma  are  gradually  established,  commencing  with  disease  of  the 
iris  and  fatty  degeneration  of  the  tissues  at  the  line  of  junction  Vascular 

*>  t_  J       1         •  atrophy. 

of  the  cornea  and  sclerotic. 

The  sclerotic  is  largely  dependent  upon  the  vessels  of  the  Gradual 
choroid,  cihary  body  and  iris  for  its  nourishment ;  and  so  in-  sclerotic. 
flammatory  changes  lead  not  only  to  atrophy  of  the  diseased 
tissues  but  to  secondary  changes  in  the 
sclerotic,  which  is  no  longer  able  to  resist 
the  intra-ocular  pressure,  and  bulging  out- 
wards,  forms    a    staphyloma  (Fig.   29).      /^^^^  "  ^^^^^k     Staphy- 
The  size  of  the    protuberance  depends    \^  ^^    formed, 

upon    the    extent    of  the    degenerative 
changes  that  have  taken  place. 

A  staphyloma  of  the  sclerotic  thus  formed  is  generally  of  a  Dark 
dark  bluish  colour,  often  almost  black,  on  account  of  the  pig-  protube-^ 
mem  cells  of  the  ciliary  body  having  become  intimately  attached  '^'^ 
to  its  inner  surface,  and  their  colour  being  seen  through  the 
attenuated  sclerotic.     This  form  of  disease  often  makes  but 
slow  progress,  and  may  become  stationary ;   but  if  irritation  Progress 
and  congestion  are  excited  in  the  neighbouring  structures,  the  a^^^Sd. 
parts  already  prone  to  disease  undergo  further  changes,  and  a 
Ur^e  staphyloma  results.      In   this  case  the  nutrition  of  the 
vitreous  and  lens  is  apt  to  suffer,  the  former  becoming  fluid  Vitreous 
and  tlocculent,  the  latter  more  or  less  opaque,  so  as  greatly  to  degenerate, 
interfere  with  the  perfection  of  vision. 

2.  In  instances  of  anterior  staphyloma  of  the  sclerotic  origi-  a.  Inflam- 
n'*'ting  in  inflammation  of  the  ciliary  body,  precisely  the  same  *"*  ^^' 
pathological  changes  ensue  as  in  the  previous  variety.     The 
^y  sy-mptoms,  however,  are  those  of  irido-cyclitis ;  the  con-  J^^f^|['*  ** 
gcstcd  sclerotic  zone  of  vessels  exists,  indicating  abnormalities  cycUtU. 
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in  the  intra-ocular  circulation ;  there  is  pain  in  the  eye,  increased 
on  pressure  over  the  inflamed  ciliary  body,  and  intoleraiice  of 
light ;  haziness  of  vision  from  opacity  of  the  vitreous  follows ; 
and  there  is  marked  increase  of  tension  of  the  eyeball.  The 
symptoms  often  run  a  subacute  course  ;  but  from  effusion  takiqg 
place  into  the  part,  the  ciliary  body  is  apt  to  be  torn  away  from 
the  sclerotic  ;  or  from  damage  done  to  its  vessels  during  the 
inflammation,  degenerative  changes  progress  rapidly  in  the 
latter  structure,  and,  as  I  have  above  described,  it  yidds 
to  the  intra-ocular  pressure,  and  a  staphyloma  occurs.  This 
bulging  of  the  sclerotic  may  be  of  very  considerable  site,  so 
much  so  as  ultimately  to  project  for^^ards  between  the  eyelids 
and  impede  their  movements,  or  even  prevent  their  closing. 
In  instances  of  this  kind  the  retina  becomes  detached,  and  the 
eye  totally  destroyed.  On  the  other  hand,  if  the  staphyloma 
does  not  reach  any  very  considerable  size,  and  a  sufRcient 
quantity  of  healthy  choroid  is  left  to  supply  nourishment  to  the 
vitreous  and  lens,  the  patient  may  retain  a  fair  amount  of 
vision  for  a  time  ;  but  in  too  many  cases  of  this  description  ex- 
acerbations of  the  disease  occur,  ending  in  destruction  of  the 
eye. 

3.  In  instances  of  wounds  of  the  sclerotic  over  the  ciliary  region 
a  hernia  of  a  portion  of  the  ciliary  body  may  take  place  through 
the  incision,  and  unless  the  case  is  speedily  brought  under  treat* 
ment,  the  intra-ocular  pressure  not  only  forces  the  edges  of  the 
wound  apart,  but  protrudes  more  of  the  ciliar)*  body  through  it. 
This  extruded  portion  becomes  in  the  course  of  time  covered 
by  fibrous  tissue,  so  that  a  staphyloma  is  formed,  the  inner  sur- 
face of  which  is  lined  by  the  remains  of  the  ciliary  body  or 
choroid,  according  to  the  position  of  the  original  wound.  In 
consequence  of  the  irritation  and  stretching  to  which  the  parts 
are  exposed,  subacute  intlammation  is  established,  and  progres- 
sive degenerative  chanijcs  set  in  ;  more  of  the  sclerotic  may, 
in  this  way,  be  involved,  until  at  last  a  large  staphyloma  is 
formed. 

In  instances  of  this  description,  unfortunately,  the  damage  is 
not  confined  to  one  eye— the  irritation  is  too  frequently  pro- 
pagated from  the  injured  eye  to  the  sound  one,  and  unless  the 
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source  of  irritation  is  speedily  removed,  the  patient  will  lose  his 
sight  altogether. 

From  whatever  cause  a  staphyloma  of  the  sclerotic  may  ariae, 
it  follows,  if  the  protnisioiv  be  a  large  one,  surrounding  perhaps 
the  whole  or  a  greater  part  of  the  circumference  of  the  eye,  that 
extensive  changes  occur  within  the  globe.  We  must  bear  in 
mind  the  fact  that  staphylomas  involving  the  sclerotic  round  the 
maigin  of  the  cornea  implicate  the  spaces  of  Fontana,  which  is  D 
the  chief  region  of  filtration  of  the  intra-ocular  fluids  j  hence,  we 
notice  in  cases  of  this  kind  that  the  iris  becomes  altered  in  colour, 
the  lens  often  opaque,  the  vitreous  degenerated.  In  fact,  glauco- 
matous changes  occur,  and  in  many  cases  the  eye  thus  affected 
becomes  completely  disorganiied  i  on  the  other  hand,  staphy- 
lomas posterior  to  the  ciliary  region  (if  the  consequence  of  a 
limited  choroiditis)  are  less  likely  to  lead  to  destructive  changes 
in  the  eye  than  those  which  implicate  the  spaces  of  Fontana. 

Treatment. — In  the  degenerative  form  of  anterior  staphyloma  t. 
of  the  sclerotic,  but  little  can  be  done  to  cure  the  disease.  Much 
may  be  effected,  however,  in  the  way  of  presening  the  eye  from 
further  damage,  by  warning  the  patient  of  the  danger  he  runs  R 
from  over-exerting  it,  and  of  the  necessity  there  is  for  protecting  it  ^J 
from  external  injury  and  from  the  glare  of  the  sun,  and,  in  fact, 
of  taking  all  possible  care  of  the  diseased  organ.    If  the  affection  Si 
depends  upon  inflammatory  changes,  our  treatment  must  be  [" 
mainly  directed  towards  the  mitigation  of  the   primary  cause 
of  the  disease  ;  and  as  a  means  to  this  end  wc  shall  probably 
resort,  among  other  measures,  to  paracentesis  or  iridectomy  ;  but 
for  further  details  on  this  subject  I  would  lefer  to  the  chapter  on 
irido-cyclitis.    If,  in  instances  of  this  description,  the  staphyloma 
is  of  considerable  size,  and  the  sight  of  the  eye  destroyed,  there  ^ 
can  be  no  two  opinions  as  to  the  propriety  of  excising  the  « 
diseased  globe. 

In  the  third  class  of  cases  of  staphyloma  of  the  sclerotic  " 
resulting  from  an  incised  wound,  whether  of  recent  origin  or 
(iiherwise,  if  the  patient's  sight  is  much  impaired,  the  sooner  ex- 
cision of  the  eyeball  is  performed  the  better.  Sympathetic  irido-  Si 
choroiditis,  as   1  have  elsewhere  explained,  is  a  most  insidious  ci 
and  dangerous  form  of  disease,  and  is  what  we  have  most  reason 
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I  to  fear  in  cases  of  sclero-choroidiris  arising  from  wounds  of  the 
sclerotic,  I  have  no  hesitation,  therefore,  in  saying  that,  even 
supposing  the  sight  of  the  injured  eye  is  partially  retained,  but 
the  vision  of  the  sound  eye  gradually  becomes  impaired,  or 
symptoms  of  irrilalion  in  the  iris  or  deeper  structures  make 
their  appearance,  exliipalion  of  the  injured  organ  must  be  in- 
sisted on  at  once  ;  any  delay,  under  these  circumstances,  may 

^  end  in  total  loss  of  sight  in  both  eyes.  On  the  other  band,  by 
removing  the  diseased  e>-e  before  sympathetic  irritation  has 
been  excited,  we  may  reasonably  hope  to  prevent  the  sound  ejc 
becoming  blind. 

Wounds  OF  THE  Sclerotic — Incised  wounds  of  the  scle- 
■■  rotic  are  not  uncommon.  An  injury  of  ihc  kind  is  apt  to  be  com- 
plicated with  prolapse  of  the  choroid  or  ciliary  body  into  the 
wound.  The  retina,  under  these  circumstances,  is  generally 
,_  torn  through,  and  a  portion  of  the  vitreous  escapes ;  the  pro- 
lapsed structures  get  entangled  in  the  wound,  and  as  the  latter 
cicatrizes  and  contract,  sympathetic  irido-choroiditis  is  estab- 
lished in  the  other  eye,  necessitating  the  removal  of  the 
wounded  eyeball. 

Rupture  of  the  Sclerotic  may  occur  from  a  direct 
blow  on  the  eye,  inflicted  with  a  blunt  instrument,  the  closed 
fist,  or  from  a  fall.  In  cases  of  this  description,  the  sclerotic 
is  most  commonly  burst  open  at  its  upper  or  inner  part,  near  the 
margin  of  the  cornea,  or  between  the  cornea  and  the  insertion 
of  the  recti  muscles, 

A  blow  on  the  eye.  sufficiently  severe  to  rupture  the  sclerotic, 
necessarily  affects  the  other  structures  contained  in  the  eye- 
ball, and  at  the  instant  when  the  sclerotic  is  ruptured,  the 
lens  is  usually  forced  out  through  the  wound,  dragging  the 
iris,  and  often  a  portion  of  the  choroid,  away  with  it.  The 
vitreous  may  also  escape,  and,  in  fact,  the  eye  too  often 
collapses,  and  is  totally  lost.  In  less  severe  cases  the  retina 
may  be  detached  from  the  effects  of  the  concussion,  or  from  the 
bursting  of  some  of  the  choroidal  vessels,  and  the  haemorrhage 
which  then  takes  place  behind  it.  Under  these  circumstances, 
the  anterior  and  vitreous  chambers  become  filled  with  bloo 


and  it  will  be  impossible  lo  ascertain  exactly  the  lesions  that 
have  taken  place  in  the  fundus  of  the  eye  until  the  blood  has 
become  absorbed.  Lastly,  during  and  after  the  healing  process 
there  is  always  great  danger  of  sympathetic  irritation  being 
excited  in  the  sound  eye,  in  consequence  of  the  prolapsed 
tissues  becoming  adherent  to  the  cicatrix  of  the  wound  in  the 
sclerotic. 

CoNTUSEt'NS  of  the  sclerotic,  apparently  of  a  trivial  nature,  are  Ci 
at  times  followed  by  degenerative  changes  in  the  vitreous. 
Probably,  the  circumstance  of  the  injury  is  forgotten,  and  the 
patient  consults  the  practitioner  for  gradual  loss  of  sight,  usually 
complaining  also  of  darlc  objects  waving  about  before  the  field 
of  vision.  On  examining  the  eye  with  the  ophthalmoscope,  we 
not  unfrcquently  find  partial  detachments  of  the  retina,  and  that 
the  Mtreous  is  fluid  ;  small  brown  or  black  specks  may  be  seen  ^\ 
floating  about  in  it  whenever  ihe  patient  moves  his  eye.  co 

Progitosh. — The  prognosis  to  be  formed  in  instances  of  Pf 
severe  wounds  or  injuries  of  the  sclerotic,  is,  as  a  rule,  unsatisfac-  ib 
tory.  Even  in  slight  cases,  complications  such  as  above  indi- 
cated, consisting  of  detachment  of  the  retina  and  degeneration 
of  the  vitreous  may  occur.  Lastly,  injuries  of  this  description 
are  likely  to  involve  the  choroid,  entailing  remote  ill-consequences, 
as  1  shall  subsequently  explain  when  speaking  of  diseases  of 
that  structure. 

Treatment. — In  a  case  of  rupture  or  wound  of  the  sclerotic,  if  t 
no  great  atnount  of  the  vitreous  has  escaped,  its  edges,  under 
some  exceptional  circumstances,  may  be  brought  together  by 
means  of  fine  sutures,  and  the  eye  kept  at  rest  till  the  wound  Si 
has  healed.  But  if  the  lens  and  a  considerable  portion  of  the 
choroid  or  ciliary  body  protrudes  into  the  wound,  the  mischief 
does  not  stop  here,  for  sympathetic  irritation  is  so  frequently  set 
up  in  the  other  eye,  that  it  is  better  to  remove  the  injured  globe 
at  once,  especially  if  the  sight  of  the  eye  is  destroyed. 

Ti'MOURS    OF    THE   SCLEROTIC. — Cases    of  fibroma,    and'''' 
sarcoma  growing  from  the  sclerotic  ha\'e  been  described ;  but 
such  tumours  invariably  commence  in  the  episcleral  tissue,  at 
llie  comeo-scleral  margin. 
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CONJUNCl'IVITIS. 

The  various  forms  of  conjunctivitis  (ophthalmia)  may  be  de- 
scribed under  the  following  heads : — Hyperemia,  Muco-puni- 
lent,  Purulent,  Diphlhcritic,  Granular,  and  Pustular  Con- 
junctivitis.* 

It  is  difficult,  in  the  first  three  of  these  affections,  to  draw 
a  line  of  demarcation  between  the  commencement  of  one  form 
of  disease  and  the  termination  of  that  preceding  it ;  thus,  muco- 
purulent conjunctivitis  is  always  preceded  by  hypcnvmia,  and 
purulent  conjunctivitis  by  both  hyperacmia  and  muco-puni* 
lent  conjunctivitis  ;  yet,  practically,  the  distinction  will  be 
found  both  natural  and  useful.  The  symptoms  of  diphthe- 
ritic, granular,  and  pustular  conjunctivitis  are  sufficiently  weO 
marked  to  distinguish  them  from  one  another,  and  also  from  the 
first  named  affection  of  the  conjunctiva. 


*  It  seems  to  me  hardly  wise  to  retain  the  word  ophthalmia  to 
designate  diseases  of  the  conjunctiva ;  we  employ  the  terms  iritis,  choroid- 
itis, and  so  on,  to  signify  inflammation  uf  the  iris  and  choroid  ;  why 
not,  therefore,  conjunctivitis  in  analogous  diseases  of  the  conjunctiva  ? 
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^^  I  shall  give  no  special  descripiinn  of  the  purulent  conjunct!-  Other 
*■  vitis  of  infants,  or  of  gonorrhceal  conjanclivitis  ;  these  may 
well  be  included  under  the  jieneral  head  of  purulent  conjuncti- 
vitis ;  and  it  seems  to  me  simply  complicating  a  rather  dilficull 
subject,  to  split  it  up  into  unnecessary  subdivisions.  And  bo 
again  with  regard  to  the  exanlhematous  forms  of  the  disease^ 
those,  namely,  which  are  often  met  with  during  the  progress 
of  measles,  scarlatina,  or  small-pox^they  are  to  be  treated 
upon  exactly  the  same  principles  as  ordinary  hyperemia,  or 
muco-purulent  conjunctivitis.  The  so-called  catarrhal  con- 
junctivitis, in  its  milder  forms,  is  described  under  the  heading  of 
hyper;Emia  of  the  conjunctiva  ;  in  more  severe  cases  the  disease 
assumes  the  characters  of  muco-purulcnt  conjunctivitis. 

Hvper.5:mia  of  the  Co\ji;NCTrvA— I   have  already  de-  Hvikh- 
scribed  the  healthy  orbital  conjunctiva  as  a  transparent  tissue,  ■*"'• 
through  which  the  white  and  glistening  sclerotic  may  be  seen  ; 
on  e\'erting  either  the  upper  or  lower  lid,  a  number  of  small  Appar- 
reddish  streaks  may  be  traced  beneath  the  conjunctiva,  extend-  "^^ 
ing  backwards  from  the  margin  of  the  lids  i  they  mark  the 
position  of  the  Meibomian  glands,  and  as  they  are  situated  Meilnmi 
beneath   the   mucous   membrane,    it   follows   that   if  the   con-  ^j^dciL 
junctiva  is  congested,  these  reddish  streaks  will  be  more  or  less 
concealed. 

In  bypeiszmia  we  shall  notice,  on  everting  the  lids,  that  the 
palpebral  conjunctiva  is  not  only  injected,  but  that  its  surface  is 
no  longer  smooth.     This  arises  from  two  causes, — first,  its  villi 
become  prominent  from  the  turgid  state  of  the  vessels  which  P»ipebn4 
they  contain  ;  and  secondly,  its  glands  are  thrown  into  increased  and,oi 
activity,  and  become  enlaiged  ;  these,  together  with  the  swollen 
villi,  ^ve  the  mucous  membrane  a  rough  appearance,  parti- 
cularly on  the  tarso-orbital  fold,  which  is  also  somewhat  swollen  villi 
from  the   serous  effusion  poured  out  into  its    loose   cellular  "7*1?' 
tissue.    The  eyelids,  caruncle,  and  serai-lunar  folds  are  also  trg=. 
somewhat    swollen.     The   orbital   conjunctiva    is  only  slightly 
affected  in  simple   hypenemia  ;   it  may  be  that  its  superficial 
vessels  are  congested,  in  which  case  ihcy  are  seen  coursing  over 
the  sclerotic  in  a  reticulate  manner  towards  the  cornea. 
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Symptoms. — Congestion  of  the  orbital  conjunctiva  can  hardly 
be  mistaken  for  that  of  the  subconjunctival  tissue,  if  the  foUoir- 
ing  points  be  kept  in  view  : — In  the  former,  the  enlarged  vessels 
may  be  readily  made  to  glide  over  the  surface  of  the  sclerotic  by 
gently  pressing  upon,  and  moving  the  mucous  membrane  under 
the  point  of  the  finger  ;  the  vessels  of  the  congested  conjunctiva 
again  are  most  marked  towards  its  palpebral  fold,  and  generally 
decrease  in  number  and  size  as  they  approach  the  cornea ;  the 
larger  vessels,  moreover,  are  separate  and  distinct  from  one 
another,  and  are  of  a  bright  scarlet  or  vermilion  colour.  On  the 
other  hand,  hypersemia  of  the  subconjunctival  tissue  is  always 
most  marked  immediately  around  the  margin  of  the  cornea,  the 
vessels  being  of  so  minute  a  size,  that  they  cannot  be  distin- 
guished from  one  another  ;  the  part  appears  as  though  it  had 
been  stained  of  a  delicate  violet  or  pink,  the  intensity  of  the 
colour  decreasing  about  two  lines  from  the  margin  of  the  c<vnei, 
and  being  gradually  lost  in  the  normal  whiteness  of  the  sclerotic 
We  do  not  often  meet  with  cases  of  hypencmia  of  the  subcon- 
junctival tissue  without  the  conjunctiva  being  also  somewhat 
congested,  so  that  in  the  majority  of  instances  the  contrast 
between  the  two  is  sufficiently  marked  to  attract  the  attention  of 
even  a  casual  observer. 

The  amount  of  uneasiness  to  which  hyperemia  of  the  con- 
junrtiva  gives  rise,  seldom  amounts  to  anything  more  than  a 
sensation  as  if  sand  or  grit  had  fallen  into  the  eye,  caused  bf 
the  constant  rubbing  of  the  congested  vessels  of  the  mucous 
membrane  against  the  surface  of  the  cornea.  This  symptom  is 
apt  to  vary  with  the  age  of  the  ])atient,  being  less  marked  in  old 
persons  than  in  the  young,  on  account  of  the  muscular  fibres  of 
the  orbicularis  losing  their  contractile  power,  and  pressing  the 
lids  less  tirmly  against  the  cyebnil  in  the  case  of  elderly  people. 
Under  these  circumstances,  considerable  hypenumia  of  the  con* 
junctiva  may  exist,  without  the  patient  feeling  any  inconvenience 
whatever  from  it,  because  the  lax  state  of  the  parts  admits  of 
considerable  vascular  engor;:emcnt,  without  any  equivalent  in- 
crease of  the  mutual  pressure  between  the  lids  and  the  globe. 

In  cases  of  liyper;emia,  if  the  patient  is  exposed  to  the  glare  of 
the  sun  or  lamplight,  or  is  overworked,  it  causes  a  feeling  of 
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weariness  and  irritation  in  the  eye.    The  secretions  from  the  s«ret 
lachrymal  and  conjunctival  glands  are  increased  in  quantity, '"°™ 
but  are  not  altered  in  character  ;  the  disease  is  consequently 
DOn-contagious,  but  the  patient  complains  of  his  eyes  watering 
a  good  deal.    This  symptom  is  due  to  the  congested  state  of  the 
mucous  membrane  of  the  lids,  which  extends  to  the  lining  mem- 
brane of  the  puncla  and  canaliculi,  and  the  natural  passage  of  Punci: 
the  tears  into  the  nose  being  plugged,  they  collect  in  the  inner 
comer  of  the  eye,  and  overflowing,  induce  the  lachrymation  Lachrj 
complained  of 

Th£  CaiiMS  of  Hyperemia  0/  the  Conjunctiva  are  numerous  :  Cama 
in  the  tropics  ihe  glare  of  the  sun  combined  with  the  state  of  the  Glare, 
atmosphere,  which  is  often  loaded  with  dusj.,  and  among  the 
lower  order  of  natives,  wiih  the  smoke  from  the  wood-fires,  over  SmoVe 
which  ihey  cook  their  food,  together  with  miasmatic  influences, 
the  fumes  of  ammoniacal  gases,  exhalations  from  open  cesspools,  Enhals 
and  al)  manner  of  putrescent  filth— all  these  are  constant  sources 
of  irritation  and  hyperjemia.     In  colder  climates  no  more  com- 
mon cause  for  simple  conjunctivitis  exists  than  sudden  changes 
in  the  lemperalure  of  the  atmosphere  inducing  a  "  cold." 

The  presence  of  a  foreign  body  on  the  conjunctiva  may  also  Foriip 
give  rife  10  congestion  of  the  mucous  membrane.     Under  this  ""''"• 
head  we  should  place  those  cases  in  which  an  inverted  eyelash, 
by  brushing  against  the  eye,  keeps  up  persistent  irritation  and 
hypcnemia. 

Disease  of  the  retina  may,  by  reflex  action,  cause  congestion  Diiem 
of  the  conjunctiva  ;  and  among  hypermetropics,  the  accommo-  "  "^ 
dating  power  of  the  eye  is  overstrained,  and  hyperemia  of  Hypo- 
the  conjunctiva  frequently  results.  Lastly,  congestion  of  this  J5^|^ 
membrane  may  arise  from  a  faulty  state  of  the  digestive  and  **?"" 
secreting  organs.  lecreiif 

Tkt  trtiitmeiU  cf  this  affection  should  be  directed  towards  Trtatn 
the  removal  of  the  cause  of  the  disease  ;  for  instance,  the  eye  Remuv 
may   be  protected  from  the  glare  of  the  sun,  or  from  dust,  by  "v^a.  ih* 
t^eutral  tint  glasses.     Astringent  lotions,  'composed  of  one  to 
iwo  grains  of  sulphate  of  alum  to  an  ounce  of  water  should  be 
applied  10  the  surface  of  the  everted  lower  lid  two  or  three  times  vti 
during  the  day.     In  chronic  cases,  at  night  the  patient  should  be  *"' 
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Remove 
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directed  to  smear  an  ointment  along  the  free  edges  of  the  affected 
eyelids  : — Ung.  hydr.  ox.  rubri  dil.  5ss ;  vaseline,  5ss. 

Astringent  lotions  in  some  cases  excite  irritation  and  pun  in 
the  eye ;  under  these  circumstances  it  is  not  advisable  to  penist 
in  their  use,  but  a  weak  solution  of  sulphate  of  atropine,  gr.  iVto 
the  5j  of  wafer,  should  be  dropped  into  the  eye  once  a  day.  We 
may  order  the  patient  to  use  the  cold-water  douche  to  the  dosed 
eyelids,  for  ten  minutes,  night  and  morning.  Cold  compressa 
are  also  refreshing,  and  may  be  applied  over  the  lids,  with  advan- 
tage, for  fifteen  minutes  at  a  time,  especially  after  a  day's  voHl 

When  the  hyperscmia  depends  on  overstraining  the  eye,  our 
first  care  must  be  to  protect  the  organ  by  rest,  and  ordinarily 
fair  usage ;  our  eyes  can  hardly  stand  with  impunity  all  the 
wear  and  tear  that  we,  of  this  restless  age,  are  apt  to  force  upon 
them. 

If  the  affection  is  associated  with  visceral  disorder,  alterativci» 
and  similar  remedies  ;  frequently  abstinence,  as  regards  tobaccs 
and  alcohol,  must  be  enjoined,  and  a  dose  or  two  of  blue  piB 
administered.  These  means  arc  as  often  required  in  one  claa 
of  cases  as  tonics  are  in  another. 

It  is  almost  superfluous  to  remark  that,  if  hyperemia  depends 
on  the  presence  of  a  foreign  body  in  the  eye,  the  offending  sub- 
stance must  be  removed  :  if  an  inverted  eyelash,  for  instance,  it 
must  be  carefully  extracted.  In  examining  an  eye,  never  foi^ 
to  glance  at  the  cilia,  particularly  at  those  growing  near  the  inner 
or  outer  angle  of  the  eye  :  a  single  hair  may  be  sufficient  to  keep 
up  such  an  amount  of  hypcncmia,  as  to  render  a  patient  unfit 
for  ordinary  work,  and  unless  the  offending  object  is  removed, 
the  disease  will  certainly  persist. 

Hyperemia  of  the  conjunctiva,  depending  on  hypcrmctropia* 
may  be  cured  by  a  proper  selection  of  convex  glasses,  adapted 
to  relieve  excessive  effort  of  accommodation  :  this  subject  as 
well  as  that  of  congestion  depending  on  retinitis,  will  be  moie 
fully  treated  of  in  a  subsequent  chapter. 


Catarrhal       MUCO-PURULF.NT,  OR  CATARRHAL  CONJUNCTIVITIS  (PWt 

tiyitib!*^       '•  f^'K*  0»  niay  be  considered  as  an  aggravated  form  of  h>'per- 
a?mia,  with  this  difference,  however,  that  the  discharge  from  the 
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conjunctiva,  though  still  consisting  chiefly  of  a  watery  fluid, 
contains  albumen  and  shreds  of  muco-purulent  matter ;  and 
further,  that  the  muco-punilcnt  matter  possesses  contagious  Contagioi 
properties ;  in  this  respect,  therefore,  the  disease  we  are  con- 
sidering differs  from  simple  hypera^mia. 

Symptoms. — In  the  early  stages  of  muco-purulent  conjunc- 
tivitis, we  shall  find  that  the  vessels  of  the  palpebral  conjunctiva 
are  principally  affected,  so  that  the  position  of  the  Meibomian 
glands  is  speedily  concealed  by  the  congested  mucous  membrane  P^li>d«i 
covering  them  ;  the  inner  surface  of  the  lids  appears  of  a  uni-  and 
formly  red  colour,  the  conjunctiva  being  slightly  swollen,  espc-  * 
dally  at  the  tarso-orbital  fold  and  caruncle.    As  a  general  rule, 
both  eyes  are  equally  affected.    The  vessels  of  the  orbital  con-  Orbital 
jonctiva  are  occasionally  affected  to  such  an  extent,  that  the  ^ect«L 
sclerotic  is  entirely  hidden  by  the  uniformly  red  and  congested 
mucous  membrane  covering  it.     Under  these  circumstances, 
there  is  generally  a  good  deal  of  chetiwsis — a  term  employed  to  ChemoMk. 
indicate  an  oedematous  condition  depending  on  serous  infiltra- 
tion of  the  sub-mucous  connective  tissue  of  the  conjunctiva.    In 
the  n^jority  of  instances,  however,  the  vessels  of  the  orbital 
conjunctiva  are  not  so  deeply  injected  as  above  described,  but 
many  large  and  separate  vessels  may  be  seen  coursing  over  the 
sclerotic  in  a  reticulate  manner,  from  the  palpebral  conjunctiva 
towards  the  cornea. 

The  amount  of  chemosis  present  varies  in  ditfcrent  cases ;  in 
some  cases  it  bulges  the  conjunctiva  forwards,  and  causes  it 
slightly  to  overlap  the  margin  of  the  cornea.  To  the  same 
viz.,  over-distension  of  the  vessels,  we  must  attribute  the 


patches  of  ecchymosis  seen  on  both  the  palpebral  and  orbital  Ecchy- 
conjunctiva,  m  cases  of  muco-purulent  conjunctivitis. 

The  secretion  from  the  lachrvmal  and  conjunctival  glands  Secretion 
lines  in  character  during  the  different  stages  of  the  disease  ;  at  mcnted : 
the  commencement  it  is  augmented  in  quantity,  but  is  nonnal  in 
<{ua]it\-.    As  the  congestion  increases,  the  circulation  through 
the  vessels  is  impeded,  and  the  first  efTect  of  this,  observed  in 
the  secretion,  is  the  presence  in  it  of  albumen  ;  afterwards,  as  bc^"'"«* 
UKieascd  cell-formation  is  established  in  the  epithelial  layers  of  nou«. 
the  conjunctival  and  conglomerate  glands,  we  find  a  vast  number 
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of  epithelial,  logeiher  with  mucousi  cells  mixed  up  with 
serous  Huid  which  escapes  from  the  eyelids.  This  muco-puiuli 
matter  usually  collects  in  whitish  Aakes,  which  may  generally  be 
seen  floating  about  in  the  tears,  not  mixing  with  them ;  and  when 
the  lower  lid  is  evened,  the  latter  escape,  and  the  flakes  of  mucus 
generally  become  deposited  on  the  surface  of  the  conjunctiva, 
especially  on  the  larso-orbital  fold. 

The  diseased  action  is  not  confined  (o  the  conjunctiva 
lachrymal  apparatus ;  after  a  time,  the  lining  membrane 
the  Meibomian  glands  also  participates  in  the  irritation 
on  in  their  immediate  vicinity  ;  their  secretion  becomes  altered 
in  character,  as  well  as  increased  in  quantity,  and  accumulating 
on  the  margin  of  the  lids  during  sleep,  it  dries  and  gums  them 
ic^ether,  so  thai,  on  waking,  the  patient  has  often  consideral 
difficulty  in  opening  his  eyes,  until  they  have  been  washed, 
the  concretions  removed.  The  patient  complains  of  a  sensa 
as  if  grit  or  sand  had  fallen  into  his  eye,  and  it  is  often  difHcult  to 
persuade  him  that  this  symptom  does  not  depend  upon  a  foreign 
body  lodged  beneath  the  lids  ;  the  affected  eye  itches  a  good  deal, 
and  the  upper  lid  feels  to  the  patient  as  if  it  were  stiff  and  heavyj, 
especially  after  work  or  exposure  to  the  glare  of  the 
candle-light. 

An  attack  of  conjunctivitis  of  this  kind  usually  disappears 
the  course  of  a  few  days,  unless  its  exciting  cause  should 
tinue  in  operation  ;  under  which  circumstances  it   may  pass 
into  the  purulent  or  other  forms  of  inHammatian, 
degenerate  into  3  state  of  chronic  hypersemia. 

The  Causes  which  induce  muco-purulenl  conjunctivitis 
numerous,  but  in  the  majority  of  cases  it  may  be  traced 
atmospheric  influences,  such  as  cold  or  damp, 
changes  of  temperature.  Tliese  are,  however,  not  sufficient 
account  for  the  sudden  outbreaks  of  this  complaint,  which 
,  has  an  epidemic  prevalence,  doubtless  contagion  plays  an  it 
tant  part  in  the  propagation  of  the  disease,  and  it  often  spreaAt' 
in  this  way  through  a  school,  a  regiment,  or  a  community. 
Miasma,  foul  air  ^m  overcrowding,  putrescent  and  irritating 
exhalations  from  drains  and  cesspools,  are  also  sources  of  this 
form  of  conjunctivitis,  and  greatly  aggravate  its  prioress. 
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Foreign  bodies  lodged  on  the  conjunctiva  may  give  rise  to  Foreign 
muco-punilent  conjunctivitis  ;  for  instance,  an  insect  finds  its  °^*"' 
way  into  the  eye,  and  becoming  impacted  in  the  folds  of  the 
coDJuncti\'ay  induces  muco-purulent    inflammation.    Lastly,  a 
muco-purulent  conjunctivitis  is  apt  to  occur  in  the  course  of  the 
various  exanthemata. 

Treatment. — ^The  first  object  to  be  kept  in  view  in  the  treat-  Treatment. 
ment  of  muco-purulent  conjunctivitis,  is  to  remove,  if  possible.  Remove 
the  cause  of  the  disease.    As  a  general  rule  there  can  be  no  diffi-    *  *^"*' 
cnlty  in  accomplishing  this,  should   the  inflammatory  action 
depend  on  the  presence  of  a  foreign  body  ;  but  if  it  be  induced, 
as  it  too  frequently  is,  from  the  prolonged  action  of  dust,  foul 
air,  over-exposure  to  the  sun,  or  other  irritating  causes,  it  may 
be  difficult,  especially  among  the  lower  classes,  to  protect  them 
from  these  deleterious  influences. 

In  treating  these  cases,  we  should  never  overlook  the  fact  that  Segrega- 
the  affection  is  a  contagious  one,  and  therefore  it  is  our  duty  to  '*°°' 
isdate  patients  suffering  from  it,  as  far  as  possible.     The  state 
of  the  patient's  general  health  must  be  taken  into  consideration  ; 
the  secreting  organs  will  frequently  be  found  at  fault,  and  a 
little  judicious  starving  in  some  cases,  together  with  a  blue  pill, 
bUck  draught,  and  colchicum,  will  do  wonders,  particularly  if  Alter;! 
the  individual  is  the  subject  of  a  rheumatic  or  gouty  diathesis.  '^^' 
There  can  be  no  greater  mistake  than  to  order  a  patient  astrin- 
gent lotions  to  drop  into  the  eye  simply  because  he  is  suffering 
from  muco-purulent  conjunctivitis  ;  applications  of  this  kind  do 
brmore  harm  than  good  in  many  of  these  cases.     If  the  patient 
su&rs  from  ciliar>'  pains  and  irritability  of  the  eye,  it  is  advisable 
to  keep  him  in  a  dark  room,  and  apply  the  extract  of  belladonna  BeUadmuui 
freely  over  the  eyelids.    A  weak  solution  of  sulphate  of  atropine 
nay  be  advantageously  dropped  into  the  eyes  in  cases  of  this 
dfiscription.      Hot  poppy-head   fomentations    are  often   most 
grateful  to  the  patient,  and  may  be  employed  three  or  four 
times  a  day,  the  belladonna  being  smeared  over  the  lids  after 
the  use  of  the  fomentations. 

So  soon  as  the  irritation  has  subsided,  and  the  discharge  from 
the  c>'e  is  of  a  muco-purulent  nature,  astringents  may  be  sub- 
stituted for  the  atropine  drops.    A  lotion  composed  of  two  grains 
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of  sulphate  of  alum  to  the  $j  of  water,  should  be  applied  to 
surface  of  the  conjunctiva  three  limes  a  day.    Shoald  the 
charge  from  the  cj'e  be  copious  when  we  first  see  the  patient,  < 
become  so  after  treatment  such  as  above  indicated,  we 
employ  a  solution  of  nitrate  of  silver,  containing  two  gtaim 
the  5j  of  water,  to  the  eye  every  six  hours.     Cold  com 
should  be  kept  over  the  closed  eyelids  for  some  time  afti 
application  of  the  astringent  lotion. 

It  is  advisable,  under  any  circumstances,  to  order  the 
lo  smear  a  lilllc  vaseline  along  the  free  margin  of  the  lids  *X  I 
time,  so  as  to  prevent  them  from  sticking  together  during  slee 
need  hardiy  add  that,  if  practicable,  the  patient  should  abs 
from  work,  and  keep  away  from  bright  sunshine;  neutral 
glasses,  or  a  gauze  shade,  should  be  worn  when  he  is  exposed 
glare  or  dust. 

Purulent  Conjunctivitis.— This  formidable  disease 
much  in  intensity  in  different  individuals  and  in  different 
it  is  most  destructive  among  the  poor  and  ill-fed,  and  ih 
whose  constitutions  have  been  impaired  by  disease  ;  but  m 
any  circumstances  it  too  frequently  ends  in  sloughing  of 
cornea,  and  partial,  if  not  total,  destruction  of  sight 

It  is  impossible,  as  I  have  before  remarked,  to  drawa  Bm 
demarcation  between  the  tcraiination  of  muco-puruleni  and 
commencement  of  suppurative  conjunctivitis,  the  latier  bi 
simply  a  more  intense  form  of  disease  thun  the  former ;  bat' 
its  first  stage  it  would  be  impossible,  in  any  given 
positively  if  the  inflammation  would  advance  to  suppuration 
not,  although  in  the  majority  of  instances  all  doubts 
ject  vill  be  cleared  away  in  the  course  of  a  few  hours.    In  6(0,' 
cases  arising  from  the  inoculation  of  gononhrEal  at  Other 
gious  matter  into  the  eye,  symptoms  of  intense  tntlamtnad 
clare  themselves  very  mpidly,  and  leave  us  no  room  for  doobti 
to  the  formidable  nature  of  the  disease  with  which  we  have  (o< 

Intimately  connected  with  the  slagnnlion  of  blood  ia  tbc 
'  jnnciival  vessels  of  .in  eye  affected  with  purulent  inflatniiia 

B  cen.iin  active  changes  set  up  in  the  pan,  resulting  t 

Based  cell -fumui ion  ;  the  con^iestion,  raoteover. 
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considerable  amount  of  serious  infiltration  into  the  loose  con- 
nective tissue  of  the  lids,  and  from  these  combined  causes  the 
swelling  and  oedema  of  the  parts  arise.  The  extent  to  which  Sj^^jg^fo^ 
the  e>'elids  are  swollen  in  cases  of  this  kind  is  not  a  safe  variable, 
criterion  of  the  intensity  of  the  disease.  I  have  met  with 
instances  in  which  the  eyelids  were  only  slightly  swollen,  and 
yet  sloughing  of  the  cornea  had  supervened  very  rapidly. 

In  cases  where  the  serous  effusion  into  the  connective  tissue 
oC  the  conjunctiva  is  excessive,  this  membrane  becomes  so  much 
swollen  that  the  lids  are  thrust  away  from  the  eyeball ;  but  the  Cbemosis. 
fibres  of  the  orbicularis,  contracting  firmly,  prevent  the  lids  from 
being  everted  for  some  time.    The  distending  force  from  within 
may,  however,  ultimately  gain  the  ascendency,  and  the  lid  will  then 
be  turned  backwards  on  itself,  ectropium  resulting.    This  acci-  Acute 
dent  is  most  liable  to  occur  in  young  children  ;  their  attendants  **^'*^**p*""- 
arc  apt  to  e>'ert  the  swollen  lids,  in  the  attempt  to  apply  drops 
or  lotion  to  the  eye.    The  accident  may  not  be  noticed  till  some 
hours  afterwards,  and  in  the  meantime  the  fibres  of  the  orbicu- 
laris at  the  line  of  eversion  form  a  constricting  band,  which 
presses  firmly  on  the  part,  and  impedes  the  circulation  of  blood 
through  the  vessels  of  the  everted  portion  of  the  lid ;  and  unless 
the  ectropium  is  speedily  reduced,  and  the  parts  returned  to 
their  normal  position,  the  conjunctiva  is  very  likely  to  slough,  Risk  of 
and  irrecoverable  injury  may  be  done  to  the  eye.  oughmg. 

The  nature  of  the  secretion  from  the  conjunctiva  varies  with  Scanetion 
the  progress  and  character  of  the  disease  ;  at  first  it  is  watery,  progress  of 
then  it  contains  muco-purulent  matter,  and  lastly  it  will  be  found  *^******- 
to  consist  of  pus  often  tinged  with  blood.    There  can  be  no  Pus  infec- 
doabt  as  to  the  contagious  nature  of  the  pus  in  purulent  con- 
junctiWtis. 

Corneal  Complications. — In  severe  cases  of  purulent  conjunc- 
ti\'iti3,  the  circulation  in  the  part  is  impeded,  on  account  of 
the  blood  stasis  due  to  the  inflammatory  action.  In  addition  to  The  cornea 
this,  the  swollen  conjunctiva  overlaps  the  margin  of  the  cornea,  ^j^ 
and  in  many  instances  the  chcmosis  is  so  great,  that  the  cornea 
appears  buried  in  the  crimson  folds  of  the  mucous  membrane. 
This  effusion  into  the  conjunctiva  tends  to  augment  the  impedi- 
ments to  the  circulation  through  its  deeper  layer  of  vessels  ;  and 


ISO 


PURULENT  CONJUNCTIVITIS, 


Consec^uent 
ulceration. 


A  careful 
examina- 
tion must 
be  made. 


Infiltration. 


Ulceration 
omcealed 
by  che- 
mocas. 


Centre 
clear. 

Circular 
ulceration. 


Rapid 
slouching 
of  the 
cornea. 


these  combined  causes  materially  interfere  with  the 
of  blood  to  the  margin  of  the  cornea,  leading  to  rapidly  advanc- 
ing ulceration  and  necrosis  of  that  important  structure.* 

We  cannot,  therefore,  be  too  careful  in  examining  the  eye  of 
a  patient  suffering  from  purulent  conjunctivitis,  to  ascertain  the 
condition  of  the  cornea  beneath  the  chemosed  mucous  membrane. 
Considerable  difficulty,  however,  is  often  experienced  in  (^)emDg 
the  lids  in  cases  of  this  kind,  for  not  only  are  they  frequently 
much  swollen,  particularly  the  upper  one,  but  the  individual 
involuntarily  resists  our  attempts  to  admit  light  into  the  eye. 

The  commencement  of  this  disorganizing  process  is  sometimes 
seen  in  a  general  haze  of  the  cornea,  but  more  commonly  as  a 
patch  or  patches  of  grey  infiltration,  usually  situated  at  the 
periphery.  The  ulceration  follows  at  the  margin  of  the  cornea, 
beneath  the  chemosed  conjunctiva,  and  unless  the  swoUen 
mucous  membrane  be  pressed  backwards,  the  destruction  pro- 
gressing beneath  it  may  not  be  recognized  ;  the  diseased  action, 
however,  advances,  the  cornea  is  perforated,  and  prolapse  of  the 
iris  occurs,  the  centre  of  the  cornea,  it  may  be,  looking  bright 
and  clear  to  the  last. 

In  other  cases,  the  ulcer  spreading  completely  round  the 
margin  of  the  cornea,  the  nutrition  of  its  central  portion  is  cut 
off ;  it  becomes  hazy,  necrosis  occurs,  followed  by  a  rupture  of 
the  cornea,  and  probably  the  evacuation  of  the  greater  part  of 
the  contents  of  the  eyeball.  These  changes  apparently  take 
place  very  rapidly,  so  that  a  cornea,  which  in  the  morning  pw- 
haps  looked  clear,  in  the  evening  is  hazy,  and  on  the  following 
day  may  have  sloughed  away  ;  not  that  the  process  absolutely 
occupies  so  short  a  time,  for  in  all  probability,  had  the  chemosed 
conjunctiva  been  pressed  backwards,  and  the  margin   of  the 


*  Profe$.sor  Stellwng  seems  to  regard  the  contact  of  the  purulcBt 
virus  as  an  accessory  cause  uf  the  ulcerative  process.  "  It  is  probable^" 
he  observes,  *'  that  this  ulcerative  process  has  a  near  causal  connexioo 
with  the  true  purulent  secretion,  and  that  its  effect  on  the  corneal  lafau 
stance  may  be  excited,  or  at  least  favoured,  by  a  sort  of  decomposing 
action." 


cornea  examined,  we  should  have  found  its  circumference  deeply 
lUcerated,  as  above  described. 

In    some  instances  of  purulent    conjunctivitis,  suppurative  '' 
keratitis  sets  in  from  an  early  stage  of  the  disease  :  the  comea  ci 
:b  the  well-known  and  much-io-be-dreaded  "  moist  wash- 


leather  appearance' 
which  has  only  to  b 

Lastly,  in  a  few  instances, 
had  been  stained  with  a  solutio 
a  pinkjsh-while  colour  and  se: 


t  hopeless  condition  of  the  parts, 
ce  to  be  recognized  again, 
s,  the   cornea  appears  as  though  it 
of  carbonate  of  lead,  b;ing  of 
li- transparent.     These  changes  Fa 
seem  to  depend  on  fatty  degeneration  of  the  fibrous  elements  22 
cf  the  cornea,    which   consequently  lose    Iheir  tenacity,  and 
become  unable  to  resist  the  intra-ocular  pressure  ;  the  comea 
then   gradually   gives   way,   and   bulges   forward,    particularly 
towards  the  centre,  which  may  ultimately  burst,  and  throughtbe  Ri 
rent  thus  made,  a  hernia  of  the  iris  occurs.    This  particular  Hi 
class  of  cases  is  seldom  marked  by  very  acute  symptoms,  the 
chemosis  is  not  a  prominent  feature  of  the  disease,  nor  is  there 
much  purulent  discharge  from  the  eye  ;  but  these  degenerative 
changes,  gradually  advancing  in  ihe  fibrous  structure  of  the 
comea,  indicate  a  serious  state  of  things  when  occurring  as  a 
complication  of  suppurative  conjunctivitis. 

No  sooner  is  the  cornea  destroyed  by  any  one  of  the  processes  ti 
above  noticed,  than  the  patient  experiences  the  greatest  relief;  ^ 
the  intra-ocular  pressure  being  removed,    the    pain   at  once 
abates,  the  discharge  becomes  less,  and  the   patient  believes 
that  all  is  going  on  well,  whereas,   as  Mr.   Dixon  remarks,  the 
surgeon  knows  but  too  surely  that  his  patient's  sight  is  lost  for 
ever.     But,  as  he  further  observes,  "'  as  long  as  any  portion  of  O 
the  comea  retains  its  vitality,  the  case  must  not  be  abandoned  ^ 
in  despair ;  for  if  only  a  small  portion,  less  than  a  quarter  of 
one  comea,  can  be  saved  from  destruction,  and  its  transparency 
iMained,  useful  sight  may  be  eventually  gained  by  the  operation 
of  making  an  artilicial  pupil."" 


•  "A  Gnidc  t- 
J.  Dlion,  p.  49. 
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Subjective  Symptomi.—Ax.  ihc  commencement  of  the 
the  patient  wiU  complain  of  the  atTccted  eye  itching  a  good 
as  if  sand  or  dust  had  got  into  it ;  but  this  symptom 
lasts  more  than  thirty-six  hours.      In  the  second  suge- 
chemosis  and  swelling  of  the  lids  are  often  consider^le,  I 
the  pain  is  frequently  very  acute,  but  by  no  means  constant!] 
proportion  to  the  swelling  of  the  parts ;  it  depends  to  a  gi 
extent  upon  the  degree  to  which  the  deeper  structures  of 
eye  are  involved,  and  upon  the  temperament  of  the  pali 
The  pain  usually  increases  towards  bedtime.     There  is  nI* 
intolerance  of  light ;  and  although  the  lids  may  be  so  m 
swollen  that  the  patient  cannot  open  them,  he  still  prefers  M 
in  a  dark  room,  and  the  moment  he  is  brought  towards 
light  there  is  a  gush  of  tears  from  between  the  lids,  and 
instantaneous  increase  of  pain  in  the  eye.     In  fact,  the  phi 
nomy    of   a   person    suRcring  from   a  bad  attack  of  pw 
conjunaivitis,  in  its  second  stage,  is  characteristic  of  the  da 
his  countenance  indicates  pain  and  distress  ;  he  Is  led  intc 
presence  by  a  companion,  beinj;  unable  to  see  ;  the  eydidi  \ 
more  or  less  red  and  swollen,  their  free  margins  being  ut 
of  a  scarlet  colour,  and  pus  is  seen  oozing  from  between  tl 
the  patient  holds  a  handkerchief  or  his  hands  before  hlse<n 
as  to  screen  them  from  the  light  as  much  as  possible.     It 
not  follow  that  both  eyes  are  affected ;  but  the  sound  < 
usually  kept  closed,  as  exposure  to  light  at  once  induces 
in  the  diseased  orgaa 

/•/■ti^cj/j.— In  endeavouring  to  estimate  the  probable 
of  a  case  of  this  kind,  the  condition  of  the  cornea  must  d 
engage  our  attention  ;  if  it  is  bright  and  clear,  and 
is  going  on  at  its  circumference,  the  patient's  health  at  the 
being  good,  our  prognosis  may  be  favourable,  If,  on  the  c 
hand,  ulceration  has  commenced,  our  opinion  must  be 
and  if  sloughing  of  the  cornea  has  begun,  we  can  give  the  pal 
no  reasonable  hope  of  recovery  ;  he  may  regain  sotnc  um 
of  sight  in  the  diseased  e>'e,  but  at  best  it  will  be  imperfect. 

In  forming  our  prognosis,  also,  wc  must  constantly  bea 
mind  the  fact  that  purulent  conjunctivitis  is  *\ 
A  pntieni  may  apparently  be  on  the  road  to  recovery, 
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suddenly  a  return  of  all  the  worst  symptoms  takes  place,  and 
his  prospects  of  ultimate  improvement  become  much  impaired. 
Even  in  apparently  trivial  cases  I  have  seen  relapses  of  this  kind 
occunii^,  which,  in  spite  of  my  best  efforts,  have  terminated  in 
serious  damage  to  the  eye. 

The  Causes  of  Purulent  Conjunctivitis. — This  form  of  the  CaMies. 
disease  is  due,  in  the  majorit)-  of  cases,  to  contagion  ;  infecting 
pmulent  matter  from  the  eyes  of  another  person,  gonorrhoeal  Inoculation. 
matter,  or  the  unhealthy  secretions  from  the  vagina,  are  capable, 
among  other  agents,  of  inducing  purulent  conjunctivitis.  Insects, 
no  doubt,  may  be  one  means  of  conveying  the  matter  from  the 
source  of  infection  to  the  healthy  eye. 

Treatment  of  Purulent  Conjunctivitis. — In  purulent  conjunc-  Trtatment, 
tivitis  our  main  efforts  must  be  directed  towards  the  preserva- 
tion of  the  cornea.     If  the  conjunctivitis  were  not  the  cause  of 
nkeration  of  the  cornea,  we  might  almost  leave  it  to  itself,  but  as 
it  is,  unless  we  can  reduce  the  inflammation  going  on  in  the 
mucous  membrane,  no  amount  of  care  and  skill  on  our  part  can 
insure  the  safety  of  the  cornea.     In  considering  the  treatment, 
thertfore,  of  purulent  conjunctivitis,  I  would  divide  the  cases  into  Cases  di- 
two  classes  :  the  first  to  include  the  milder  ones,  in  which  the  two  classes, 
cornea  is  unaffected  ;  the  second,  the  more  severe  cases,  in  which 
Qkeration  of  the  cornea  has  already  begun* 

I.  In  the  first  class  of  cases,  discarding  all  consideration  as  to  i.  Where 
the  cause  of  the  disease  (unless  in  instances  arising  from  the  » fr^™^ 
presence  of  a  foreign  body  in  the  eye),  or  whether  the  patient 
be  an  infant  or  an  aged  person,  but  distinctly  bearing  in  mind 
(be  fact  that  we  are  now  discussing  those  cases  which  are  not 
complicated  with  ulceration  of  the  cornea,  we  should  at  once 
order  a  strong  solution  of  nitrate  of  silver  (one  drachm  to  an  ounce  Paint  the 
of  watery  to  be  painted  over  the  skin  of  the  eyelids.    Another,  ig.^jt. 
•taker  solution  (two  grains  to  the  ounce)  should  also  be  pre- 
pared, some  of  which  may  be  dropped  into  the  eye  every  second  Drops  of 
bour.    These  drops  should  be  continued  for  twenty-four  hours,  ^^  eyc^ 
and  it  will  then  be  advisable  to  repaint  the  eyelids  with  the 
strong  solution  of  nitrate  of  silver,  and  to  continue  the  drops 


•  Tyrrell  "  On  Diseases  of  the  Eye,"  vol.  i.  p.  62. 
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until  the  congestion  of  ihe  conjunctiva  has  subsided,  and 
purulent  discharge  become  thinner,  and  less  profuse. 

In  the  majority  of  cases,  it  will  probably  be  unnecessary 
apply  the  solution  of  nitrate  of  silver  over  the  sldn  of  the  cydidi 
more  than  mice,  but  the  insiillalion  of  the  drops  into  the  eye 
should  probably  be  continued  for  a  week  or  ten  days ;  by  tlut 
time  the  active  symptoms  ol  (he  disease  will  almost 
have  disappeared  (provided  the  patient  has  come  under 
treatment  at  the  commencement  of  the  attack),  and 
of  two  grains  of  sulphate  of  alum  to  an  ounce  of  wali 
substitutedfor  the  nitrate  of  silver  lotion.    It  issddom 
however,  to  use  the  nitrate  of  silver  drops  every  second  hi 
above  directed,  for  more  tlian  two  or  three  days ;  after 
may  generally  use  it  every  six  hours,  and  subsequently 
day. 

In  cases  of  this  kind  the  patient  docs  not  usually  snfflt 
much  pain  in  the  eye,  and  the  poppy-head  fomentation  « 
tract    of  belladonna  smeared  over  the   temple  will    pi 
relieve  any  pain  that  may  exist ;  in  some  cases,  however, 
ally  if  the  patient  complains  of  considerable  pain  id  thi 
few  leeches  applied  about  an  inch  from  the  outer  catithuil 
very  beneficial.    The  stale  of  the  bowels  should  be 
and,  as  a  general  rule,  a  generous  dietary  allowed, 
and  a  moderate  amount  of  stimulants,  ate  as  often  calM 
aniiphlogistics  ;  but  the  state  of  the  pulse  must  be  our 
this  matter. 

The  chief  dlfhculty  with  which  we  have  to  contend,  in 
the  purulent  conjunctivitis  of  infants  and  young  children, 
from  [heir  resisting  our  Attempts  to  drop  the  solution  oi 
of  silver  into  the  eyes.    The  child's  head  must  be  firmly 
an<l  the  lids  gently  drawn  ap-irt,  and  the  lotion  h&ving 
dropped  into  llie  eye,  the  lids  may  be  allowed  to  close- 
proceeding  should  be  repeated  three  or  four  times,  and  tbfei 
lids  then  bathed  wtth  tepid  water,  and  the  cluld  allowed  to 
for  two  or  three  hours,  when  the  lotion  will  have  lo  be  used  agais 
n  precisely  the  same  way,  the  application  being  continued  nicbl 


and  day,  until  the  punilcnt  discharge  almoi 


be  found  more 


If  its] 


1  (as  it  often  is),  to  apply  the  l 
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a  small  syringe,  or  still  better,  a  drop  bottle  made  for  the  purpose, 
by  all  means  let  an  instrument  of  the  kind  be  employed.  What 
we  must  insist  on  is  that  the  nitrate  of  silver  lotion  is  brought 
tliorou^y  into  contact  with  the  inflamed  surface  of  the  con- 
jimctiva. 

In  most  cases,  if  this  plan  of  treatment  be  strictly  followed 
out,  a  considerable  improvement  will  be  quickly  noticed  in  the  Impiove- 
state  of  the  child's  eyes.    Within  three  or  four  days  the  little  rapid, 
patient  will  begin  to  open  them,  and  bear  exposure  to  the  light ; 
the  swdling  of  the  lids  and  congestion  of  the  conjunctiva 
diminish  ;  and  we  may  then  substitute  a  solution  of  sulphate  of 
afami  (two  grains  to  an  ounce  of  water),  for  the  nitrate  of  silver, 
the  drops  being  used  three  times  a  day.    We  should  bear  in  Relapses 
mind  the  fact,  that  a  relapse  is  just  as  likely  to  occur  in  this  as  °*^  ****^* 
in  any  other  form  of  the  disease,  and  not  entirely  discontinue 
Ae  use  of  the  sulphate  of  alum  lotion  until  the  child  has  perfectly 
reco\'ered  ;  and  should  a  relapse  occur  at  any  time,  and  the  dis- 
charge become  purulent,  we  must  resume  the  nitrate  of  silver 
solution,  which  is  almost  a  specific  in  cases  of  this  kind. 

2.  I  now  proceed  to  consider  the  treatment  of  the  second  class  a.  Cases 
of  cases^that  is,  those  in  which  the  cornea  has  become  impli-  comeais 
cated,  either  during  or  prior  to  the  commencement  of  our  *°^*^^' 
attendance  on  the  patient.    We  must  still  rely  mainly  on  the 
injection,  or  rather  application,  of  a  weak  solution  of  nitrate  of 
sflvcr  to  the  eye ;  and  I  strongly  advocate  the  system  of  painting 
the  skin  of  the  inflamed  lids  with  a  strong  solution  of  nitrate  of 
sihw,  once  if  not  twice  a  day,  until  the  caustic  slightly  vesicates 
the  cuticle,  which  it  probably  will  do  after  two  or  three  appli- 
cations. 

The  strength  of  the  solution  of  nitrate  of  silver  to  be  applied 
to  the  conjunctiva  should  be  two  grains  to  the  ounce  of  water  ; 
the  lower  lid  must  be  everted  and  the  lotion  injected  into  the 
C}e  b)*  means  of  a  small  syringe,  or  what  is  better  an  instru- 
ment made  for  the  purpose,  consisting  of  a  glass  tube,  one  end 
of  which  is  drawn  out  into  a  point,  and  the  other  covered  over 
with  some  flexible  material.  If  an  "  eye-drop"  or  syringe  are 
not  at  hand,  the  lotion  may  be  very  well  applied  to  the  eye  by 
means  of  a  feather  or  camel-hair  brush.    The  solution  of  nitrate 
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of  silver  should  be  instilled  into  the  eye  every  second  hour 
throughout  the  day.  and  as  frequently  as  possible  during  the 
night,  until  the  purulent  discharge  has  perceptibly  dimtaisbcd; 
when  the  lotion  may  be  used  every  three  or  four  hours.  I  hwe 
no  doubt  that  the  sulphate  of  eserinc  instilled  into  the  eye  tn 
or  three  times  a  day  is  frequently  of  great  use  in  cases  d 
ulceration  of  the  cornea,  depending  on  purulent  conjunciintii. 
The  strength  of  t)ie  solution  should  be  two  grains  of  sulpbattrf 
esertne  to  an  ounce  of  water. 

M.  Wecker  advises  the  application  of  cold  compresses  to  I^ 
eyelids.  The  compresses  should  be  continued,  if  possible,  vi:; 
''  out  intermission,  by  taking  pledgets  of  lint  sufficiently  Ucec  . 
cover  the  eyelids,  which  should  be  laid  on  a  lump  of  ice  luu^i 
quite  cold  ;  they  must  then  be  placed  on  the  lid,  and  changed 
when  they  become  in  the  lea^i  warm.  J'lcdgcts  of  this  kind 
should  be  kept  on  the  ice  in  rotation,  so  as  to  maintain  a  ctf 
stant  cold  surface  to  the  inflamed  eyelid. 

With  regard  to  the  management  of  the  orbital  conjunclivi.  il 
much  swollen  and  overlapping  the  cornea,  it  is  adx'isabU  ^ 
make  four  or  five  incisions  through  the  mucous  mcmbrsr:. 
radiating  from  its  chemosed  portion,  which  overlaps  the  con-..' 
outwards  as  far  as  the  eyelids.*  I  would  make  at  least  fj 
such  incisions  down  to  the  sclerotic.  There  can,  I  think,  be  ^■ 
doubt  that,  by  cutting  through  the  swollen  conjunctiva  in  tlui 
way,  we  relieve  the  pressure  which  the  chemosis  exerts,  m' 
thus  give  the  cornea  a  chance  of  receiving  sufficient  nouiBi' 
mcnt  to  keep  it  alive ;  or  at  any  rale  of  preventing  the  ulcerali* 
from  extending. 

5o  soon  as  the  purulent  dischai^  has  disappeared,  a  solutli> 
of  aiUphate  of  alum,  two  grains  to  tlie  ounce,  may  be  substituwi 
for  the  nitrate  of  silver  lotion. 

The  above  may  be  considered  as  the  special  and  necesou 
treatment  for  cases  of  purulent  conjunctivitis,  complicated  nA 
lesion  of  the  cornea.  We  may  now  consider  one  or  two  pouo 
bearing  on  the  general  treatment  of  such  cases,  whether  can" 

•  I«tttrci"OnDiiC«sctoflheEyc,"  byJ.Morsjn.  lixl  cdU. p.  ;i. 
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plicated  with  ulceration  or  not ;  and  probably  one  of  the  most 
important  circumstances  to  attend  to  is  the  protection  of  the 
sound  e>'e,  if  only  one  is  affected,  since  the  purulent  secretion 
from  the  diseased  eye  is  very  apt  to  get  into  the  sound  one,  and 
induce  a  similar  disease.     If,  therefore,  we  can  protect  the  sound  Guard 
eye  by  a  pad  of  cotton  wool  and  a  bandage,  we  shall  be  doing  ^****°  **** 
the  patient  most  valuable  service.    The  patient   himself  will 
readily  understand  the  advantage  of  this  proceeding,  and  submit 
to  the  trifling  discomfort  of  having  his  sound  eye  closed,  so  as 
to  protect  it  from  purulent  infection. 

The  pain  from  which  many  patients  suffer  in  this  disease  may  Relieve 
be  relieved  by  the  application  of  the  extract  of  belladonna  over  ****"' 
the  forehead,  and  the  administration  of  chloral.    We  shall  often 
have  to  use  the  latter  drug  in  full  doses  at  bedtime,  for  it  is 
then  that  the  pain  generally  increases,  and  prevents  the  patient 
from  sleeping. 

With  regard  to  the  application  of  leeches,  I  would  simply  say.  Leeches 
that  in  a  case  of  purulent  conjunctivitis  occurring  in  a  plethoric  ^^^ 
individual,  by  all  means  apply  six  or  eight  leeches  to  the  temples. 
But,  on  the  other  hand,  no  more  dangerous  rule  can  be  laid  down 
than  that,  because  a  person  is  suffering  from  pain  and  purulent 
conjunctivitis,  leeches  arc  to  be  applied  in  an  indiscriminate 
manner.     My  own  experience  would  lead  me  almost  to  reverse  Discretion 
this  mlc,  but  in  practice  it  will  be  found  impossible  to  lay  down  of  depi^ 
uy  im-ariable  directions  on  the  subject.     It  would  be  as  absurd  ^^'**- 
to  deplete  a  weak,  anxious,  and  ana:mic  patient  labouring  under 
pQn:lent  conjunctivitis,  as  it  would  be  to  abstain  from  the  practice 
in  all  cases:  our  common  sense  must  guide  us  in  the  matter. 

So  far,  however,  from  leeches  being  always  useful  in  purulent  Stimulants 
conjunctivitis,  I  am  inclined  to  think  that  stimulants  are  more 
often  rer^uired ;  rum  mixture,  with  quinine  and  mori)hia,  being 
frfr^ucntly  called  for,  together  with  a  generous  diet ;  the  state  of 
the  patient's  pulse  will  be  our  best  guide  as  to  the  extent  to 
which  this  practice  should  be  carried.  In  many  cases  the  in- 
fjsior.  of  bark  with  ammonia  will  prove  of  tlic  greatest  benefit: 
-he  j'.d  it  seem  to  increase  the  pain  in  the  eye,  it  may  be  dis- 
:'.r.:ir.ued,  but  if  it  has  no  such  effect,  it  is  more  than  probable 
:ha:  the  patient  will  improve  under  its  use. 
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We  cannot  too  strongly  insisi  upon  the  enforcement  of  a 
solute  cleanliness,  and,  as  for  as  po^blc,  segregation,  a: 
patients  sulTering  from  purulent  conjunctivitis.  The  aticnduiD 
must  be  strictly  WHmed  as  to  the  d;inger  they  run  from  contan 
t  with  the  purulent  discharges.  Cases  of  purultnl  conjunctiviiii 
should  not  be  admitted  into  a  general  hospital,  unless  they  can 
be  isolated  ;  and  the  strictest  orders  should  then  be  given,  that 
the  dressing  or  rags  employed  should  be  burnt  after  use.  Wa^ 
ing  utensils,  and  in  fact  everything  brought  in  contact  with  Ike 
patient,  should  be  retained  for  his  special  use.  If  p 
junctivitis  should  alTcct  a  child  at  school,  he  should  ii 
be  separated  from  his  playfellows ;  and  the  same  rctnaik  a| 
to  soldiers,  and.  In  fact,  to  collection  of  individuals,  wIm 
famihes,  schools,  regiments,  or  any  other  condition  of  s( 

Diphtheritic  Conjunctivitis.— This  is 
rareformof  disease  in  this  country.*   Id  some  parts  of  Gct 
however,  diphtheritic  conjunciivitis  is  prevalent,  and  w 
a  patient  has  been  attacked  with  it,  his  chances  of  n 
his  sight  are  less  promising  than  in  cases  of  purulent  c 
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Pathology  and  Symfilon 
istic  features  of  diphtheria  in  other  s 
comprehend  the  nature  of  the  \ 
attacks  ihe  conjunctiva.    The  same  tendency  ntanifetU  ll 
here,  as  in  the  mucous  membrane  of  the  fauct-s  and  otlier  p 
of  the  body,  for  a  fibrinous  formation  to  occur,  not  onlf  o 
surface,  but  also  in  the  connective  tissue  of  ihc  mucM 
brane;  the  eyelids  become  swollen,  hard,  (uid  bnwny,  si 
is  with  difBctilty  they  can  be  everted,  or,  in  many  caa 
separated  &om  one  another,  and  in  attempting  to  dof  ll 
apart  we  often  put  the  patient  to  very  great  pain. 

On  examining  the  conjunctiva,  we  shall  Itnd  it  of  &  b 


*  See  "Maladies dec Yetii," pat  H-  Wecker,  voLl,  p,  ]0|  C 
lUynaud,  "ThMk,"  Parii.  iS66:  "Uhrbnch  ds  hdc 
Augenhcilkunde,"  ron.  K.  Stellwae  vun  Cvlon,  p.  37S,  lUl,  tl 
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txeaked  here  and  there  with  a  reddish  coloration,  the  inner  sur- 
of  the  lids  presenting  a  mottled  appearance.  This  arises 
the  buff-coloured  fibrinous  formations  which  infiltrate  the 
■It,  exerting  pressure  on  the  vessels  and  stopping  the  circula- 
ion  through  their  smaller  branches ;  some  of  the  larger  vessels 
cmain  patent,  while  others  give  way,  and  their  altered  contents, 
tamii^  the  fibrinous  formation  around  them,  produce  the 
DOCtled  appearance  referred  to. 

The  contrast,  therefore,  between  the  condition  of  the  mucous  Not  red  anc 
Biaiibrane  of  the  lids,  in  this  the  first  stage  of  diphtheria,  and  ^^*^^^'^' 
Aat  of  purulent  conjunctivitis,  is  very  marked :  in  the  latter,  the 
imtnwif  membrane  is  swollen,  and  of  a  uniformly  deep  scarlet 
cofeor,  with  spots  of  ccchymosis  scattered  over  its  surface,  the 
enlarged  and  prominent  villi  giving  it  almost  the  appearance  of 
a  granulating  sore ;  whereas  in  diphtheritic  conjunctivitis  the 
■ocous  membrane  is  of  a  buff  or  drab  colour,  comparatively 
mooth,  mottled  over  with  superficial  patches  of  exudation  and 
Qctravasated  blood,  and  a  few  large  and  contorted  vessels  are 
aaally  seen  on  its  surface. 

If  we  attempt  to  remove  any  of  this  fibrinous  formation,  we  Exudation 
shall  find  that  it  adheres  firmly  to  the  conjunctiva ;  we  may  §^y* 
detach  it,  but  it  breaks  away  in  shreds,  and  from  the  jagged  «»«>«c^- 
mfiice  of  the  wound  which  is  left,  a  bloody,  serous  fluid  oozes 
ivay;  the  formation,  in  fact,  is  by  no  means  limited  to  the 
Mi&ce  of  the  conjunctiva,  but  exists  principally  in  the  sub- 
■dcous  connective  tissue. 

The  changes  and  appearance  of  the  conjunctiva  above  dc- 
Ktibed  are  not  confined  to  the  eyelids  ;  the  same  condition 
oiscs  in  the  mucous  membrane  covering  the  sclerotic,  the 
fibrinous  formation  infiltrating  the  conjunctiva  throughout  the 
vliole  of  its  extent,  and  too  often  extending  to  the  cornea. 

The  period  during  which  the  formation  is  being  produced  in  z&t  stage : 
the  connective  tissue  may  Ix;  considered  as  the  Jirst  stage  of  ** 
diphtheritic  conjunctivitis  ;  it  usually  lasts  about  six  days,  and 
is  accompanied  with  fever  and  great  pain  in  the  eyes,  extending  Painand 
to  the  temples  and  head  ;  this  pain  is  increased  if  we  attempt  to  '*^^^' 
open  the  eyelids,  which  are  swollen  and  of  brawny  hardness. 
The  temperature  of  the  part  is  sensibly  increased.    The  sccre- 
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tion  at  this  period  is  scanty  and  serous.    As  a  general  rule,  both 
eyes  are  affected. 

The  second  stage  is  one  of  reaction,  degenerative  changes 
taking  place  in  the  fibrinous  exudations,  which  become  softened 
and  broken  down.  The  detritus  thus  produced,  together  vith 
pus  cells  from  the  connective  tissue,  and  disintegrated  blood 
corpuscles,  are  thrown  off  from  the  surface  of  the  conjunctiva 
as  a  bloody,  punilent  discharge,  containing  shreds  of  fibrinous 
substance.  The  appearance  of  the  everted  lids  is  now  com- 
pletely altered,  and  nearly  approaches  that  of  the  second  stage 
of  purulent  conjunctivitis.  The  vessels  are  dilated  and  tuigid 
with  blood,  the  surface  scarlet,  but  still  presenting  some  patches 
of  yellow  exudation  ;  the  discharge  is  abundant.  The  patient 
is  now  almost  free  from  pain. 

The  second  stage  varies  in  its  duration,  in  proportion  to  the 
amount  and  depth  of  the  primar>'  infiltration  :  if  this  has  been 
great,  the  suppurative  stage  will  be  prolonged,  and  the  revene 
if  it  is  scanty  or  superficial. 

In  the  third  stage  of  the  disease,  the  inflammatory  actko 
subsides,  and  the  effects  of  the  previous  changes  which  have 
taken  place  in  the  conjunctiva  become  apparent.  Of  these,  the 
destruction  of  the  sub-conjunctival  tissues,  consequent  on  the 
fibrinous  formation  in  the  part,  is  most  obvious ;  and  in  the 
reparation  of  the  damage  thus  done,  cicatrices  are  formed^ 
which,  in  contracting,  press  upon  and  obstruct  the  few  remain- 
ing vessels  of  the  conjunctiva,  so  that  the  mucous  membrane 
may  at  length  be  entirely  destroyed,  and  replaced  by  whiter 
glistening  cicatricial  tissue.  The  duration  of  this  stage  will 
vary  with  the  amount  of  destruction  already  effected ;  it  i$ 
usually  prolonged. 

Prognosis, — From  the  foregoing  account,  it  is  evident  that  a 
favourable  termination  can  rarely  be  looked  for.  If  the  fiist 
stage  has  been  severe,  we  cannot  but  be  extremely  anxious  as 
to  the  result ;  disorganization  of  the  cornea  is  almost  sure  to 
occur,  and  we  must  frame  our  opinion  accordingly.  £\-en  in 
apparently  mild  cases,  our  prognosis  must  be  guarded,  for,  like 
purulent  conjunctivitis,  the  disease  is  subject  to  relapses,  and  a 
case  which  at  first  appeared  favourable  may  be  less  so  after- 
wards. 
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Treat mepit   of  Diphtlwritic  Conjunciiviti's, — German    prac-  Trtattntnt. 
titioners  advocate  an  antiphlogistic  plan  of  treatment  proper-  Continental 
tioned  to  the  sthenic  character  of  the  aflfect ion— namely,  the  Antiphio- 
energetic  application  of  cold  to  the  part,  extensive  local  bleed-  k»*'»cs. 
ings,  and  the  severest  antiphlogistic  regimen.     Others  would 
add  the  administration  of  mercury  in  large  and  repeated  doses, 
so  as  to  bring  the  patient  under  the  influence  of  this  drug  as 
5p>eedily  as  possible ;  calomel  and  mercurial  inunction  are,  in  Mercury. 
fact,  recommended  ad  libit  urn  ^  and  appear  to  be  the  means  upon 
which  they  chiefly  rely  to  stay  the  progress  of  the  disease.  They 
have  been  closely  followed  by  other  continental  practiti  oners  : 
thus,  in  the  first  stage  of  diphtheritic  conjunctivitis,  M.  Weckcr 
employs  cold  water  compresses  to  the  lids,  and  he  also  recom- 
mends the  application  of  leeches  to  the  temples  ;  but  above  all 
things  he  insists  on  the  administration  of  calomel  evcr>'  two 
hours.     As  soon  as  the  patient  is  salivated,  he  affinns  that  the 
conjunctiva  loses  its  buff-grey  appearance,  the  second  stage  of 
the  disease  being  speedily  established.     He  speaks  favourably, 
also,  of  the  effects  of  tartar  emetic  in  relieving  the  feverish 
symptoms.* 

\s  our  continental  brethren  have  had  the  most  experience  in 
diphtheritic  conjunctivitis,  these  methods  of  treatment  demand 
our  careful  consideration,  but  my  own  experience  would  dispose  Kflicicy 
me  to  adopt  a  differ^t  method,  and  one  which  has  been  very 
generally  sanctioned  both  in  Kn^land  and  America  in  the 
treatment  of  diphthcria.t     1  rely  more  upon  large  doses  of  the 


•  I>r.  I'agen^lechcr  rc;)orts  oii  fourteen  c.i>es  treatc<l  **  by  .scaririca- 
\v»r^\  2.vA  :hc  energetic  application  of  coM  in  the  «Iiphthcritic,  cau.stics 
sn-'l  a:rr;pine  in  the  secreting,  sLiges.  .Six  did  l>adly,  the  ici  were  more 
or  le^^  bc-iCfitcd.— (V^/////7/////V  Kaiav^  vol.  i.  p.  109. 

I'rr^fevior  >tellwag,  while  fully  adopting;  the  anliphloijistic  method  in 
•J-c  aciiv-  -lagc  of  the  di-ea>e,  rejects  mercury  and  other  reputed 
cntiT^aitK  .  a>  '*  abw^lutely  and  certainly  inefiicaciou^.'' 

>r.--  al-o  Ophthalmic  I/o./itai  AV/c'r/f,  vol.  v.  p.  363.  where  the 
i1im:c.%«  in  reported  to  have  advanced  rapidly,  in  spite  of  calomel. 

+  The  American  e«litors  of  Trofc^sor  Stelhvag's  work  observe  :  '*  The 
acccj'tcl  general  treatment  in  the  United  States  for  diphtheria  in  any 
lonu  ;*  :liC  administration  of  iron  and  nutrients,  e.^.^  beef-ten,  until  the 
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sesquichloride  of  iron  and  salicylic  acid  than  on  any  other  drugs. 
in  the  first  stage  of  the  disease  :  thirty  drops  of  the  tincture 
of  iron  may  be  administered  every  three  hours,  and  this  in 
spite  of  the  fever  which  generally  attends  the  outset  of  the 
affection.  The  state  of  the  bowels  must  be  attended  to ;  hot 
baths  at  bedtime  often  induce  perspiration  and  quiet  the  patient 
As  a  general  rule,  a  lowering  plan  of  treatment  is  to  be  avoided ; 
on  the  other  hand,  soup  and  a  generous,  though  non -stimulating, 
dietar)'  are  demanded.  Morphia  or  chloral  should  be  given  io 
sufficient  doses  at  bedtime  to  procure  the  patient  sleep  during 
the  night. 

With  regard  to  the  local  treatment  from  the  commencement 
of  the  disease,  we  may  with  advantage  apply  a  lotion  containing 
salicylic  acid  gr.  x.,  tannic  acid  gr.  x.,  glycerine  5ss.,  vaseline  Jss.; 
this  lotion  should  be  painted  on  the  surface  of  the  conjunctiva 
ever)'  hour. 

When  once  the  purulent  discharge  has  commenced,  and  the 
conjunctivii  become  red  and  vascular,  the  local  treatment  must 
be  conducted  upon  precisely  the  same  principles  as    I   have 
described  for  the  treatment  of  purulent  conjunctivitis.     A  solu- 
tion of  two  grains  of  nitrate  of  silver  to  an  ounce  of  water 
should  be  dropped  into  the  eye  frequently,  with  cold  compresses 
over  the  lids,  the  eye  being  kept  scrupulously  clean.    We  should 
remember  always  that  the  discharge  is  not  only  contagious,  but 
appears  to  possess  irritating  properties,  and  consequently  to 
keep  up  the  diseased  action,  if  allowed  to  remain  in  contact 
with  the  eve. 

In  the  third  stage  of  the  disease  very  little  can  be  done, 
beyond  ordering  the  patient  a  mild  astringent  lotion  to  be 
used  twice  a  day.  and  bathing  the  eyes  frequently  in  tepid  water. 
We  cannot  prevent  the  formation  and  contraction  of  the  cica- 
trices, which  arc,  unfortunately,  the  natural  consequence  of  the 
loss  of  tissue,  following  the  previous  destnictive  action  of  the 
disease. 


patient  has  rnlHed  from  the  depression  caused  by  the  disca>e.  ^'^ 
supi>osc  this  is  as  applicable  in  diphtheritic  conjunctivitis  as  in  any  other 
form  of  this  blood  disease"  (p.  325). 
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These  growths  spring '' 
e  of  the  part ;  they  con-  U 
■,  therefore,  utterly  unhke  ro 
>v  foimations,  and 
i  Dr.  Schmid  and 


Granular  Conjitxctivitis,  often  called  Military  ' 
Ophthalmia."— This  is  a  common  form  of  disease,  particu-  ■ 
larly  a.mong  the  lower  classes,  who  are  exposed  to  malarious 
and  other  debilitating  influences.  It  depends  upon  the  presence 
s  small  granular  bodies  (Trachoma)  scattered  in  the 
5  tissue  of  the  conjunctiva,  principally  in  the  tarso- 
orbital  fold,  and  sometimes  i 
from  the  cells  of  ihi 
tain  no  bloodvessels  or  nerves,  ; 
,  dte  villi  in  every  respect :  they  ; 

Ft  a  mere  hypertrophy  of  pre-existing  1 
lious  other  authorities  hold. 
On  everting  the  lid  of  a  person  suffering  from  ^anular 
conjunctivitis,  it  is  true  that  we  shall,  in  the  majority  of 
instances,  find  the  papilla  of  the  conjunctiva  more  or  less 
congested  and  enlarged,  their  hue  varying  according  to  the  stage 
of  the  disease.  In  chronic  cases,  the  epithelium  covering  them 
becomes  thickened,  and  they  are  prominent  and  of  a  dusky 
brownish-red  hue.  On  the  other  hand,  the  neoplastic  growths, 
which  are  characteristic  of  granular  conjunctivitis,  arc  most 
abundant  on  the  superior  tarso-orbitalfold,and  sometimes  extend 
to  the  orbital  conjunctiva  where  there  are  no  villi.  Frequently, 
however,  ihey  are  so  small  that  we  must  employ  a  lens  in  order 
that  we  may  cleariy  discern  ihem.  But  whether  situated  in  the 
tarsal  or  orbital  mucous  membrane,  (hey  present  the  same 
appearance  of  small  granular  masses,  aptly  compared  to  millet  ] 
seeds,  situated  immediately  beneath  the  conjunctiva.  As  the  \ 
disease  advances,  these  granular  bodies  may  increase  consider- 
ably in  size,  and  can  then  be  distinctly  seen  scattered  among 
the  enlarged  villi  of  the  palpebral  and  orbital  portions  of  the 
conjunctiva,  sometimes  they  extend  to  the  cornea.  In  the 
more  chronic  forms  of  the  malady,  owing  to  an  excessive 
development  of  intercellular  material,  which  assumes  a  gela- 


•  See  "Maladies  des    Yeux."    par   M.   Wecker,    vol.    i.  p.  98 ; 

[Hjtiehrbuch  tier  Augenheilkunde,"  von  Si  ell  wag  v.  Carion,  p.   385; 

VX/Ophthalmie    militnire    i    rAcad£mie  Royale    de    M6decine    de 

If^que,"  par  le  Dr.  Wariomont,  Aim.  d'OcHlisliqu,;  torn.  xlii.  127. 
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tinous  character,  the  traghoma 

translucency  of  bailed  tapioca  grains — constituting  the 

spawn"  gr3.nulations  of  some  pathologisla. 

If  we  examine  these  granular  structures  with  the  micr 
in  their  early  stages,  wc  lind  that  they  consist  of  a  stn 
connective  tissue,  containing  a  number  of  nucleated  cells 
little  fluid ;  they  subsequently  undergo  fatty  degeneration ; 
also  the  case  in  those  chronic  forms  where  the  cell  elements 
replaced  by  the  gelatinous  intercellular  material  already 
scribed.     It  is  often  difficult  to  draw  a  line  of  deniarcai 
between  the  embryo  elements  of  the  connective  tissue  and 
growths  of  granular  conjunctivitis ;    but  however  sinUtu 
appearance,   llieir   properties   are   dissimilar,  for  the  gtan 
bodies,  in  place  of  becoming  developed  into  connectire  ti> 
degenerate  into  a  fatty  or  other  perishable  substance,  wbid 
gradually  absorbed,   and  the  space  which  it  has  occupied  ( 
tiacting,  cicatrices  are  left  to  mark  its  former  position.     III 
the  existence  of  a  conglomeration  of  these  cicatrices,  aod 
consequent  contraction  of  the  conjunctival  tissue  thus  iDdM 
that  the  unfavourable  results  of  this  form  of  disease  are  md 
due :    the  cicatrices  presenting  a  rough  and  uneven  suifi 
which,  by  constantly  rubbing  against  the  cornea,  induces  I 
tation  and  subsequently  vascular  opacity   of  that  impofl 


>Vf«i//'om/.— Granular  conjunctivitis  may  be  described  « 
two  heads,  the  acute  and  chronic ;  the  former  may  be 
veniently  divided  into  three  stages. 

The  first  stage  of  acute  granular  conjunctivitis  usmlljr  ll 
from  eight  to  ten  days  ;  the  patient  complains  of  inioIcruicH 
light,  and  supra-orbital  pains ;  he  has  a  sensation  as  if  su 
grit  were  in  the  eye,  and  profuse  laelirymation.  The  aMU 
of  the  ltd  are  slightly  swollen,  and,  on  everting  them,  we  fine 
palpebral  conjunctiva  to  be  congested,  and  a  number  of  n 
white,  prominent  bodies,  looking  like  millet  aeeds,  te^  | 
noticed  embedded  in  the  mucous  membrane.*    Thlso 
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of  the  conjunctiva  is  most  marked  in  the  upper  hd,  and  especially 
along  the  tsu^o-orbital  fold.  But  the  palpebral  conjunctiva  is 
not  alone  affected  ;  the  same  condition  may  extend  to  the  mucous 
membrane  over  the  globe  of  the  eye ;  minute  white  specks  of 
a  similar  nature  may  frequently  be  seen  in  the  cornea,  with 
aumerous  small  but  easily  defined  vessels  coursing  over  it, 
inducing  a  well-marked  vascular  opacity  of  this  structure. 

This  condition  having  lasted  about  ten  days,  the  second  or  and  stage : 
inflammatory  stage  of  the   disease    commences.     The    con-  {^yj°°**" 
junctiva  becomes  congested,  and  in  the  course  of  a  few  days  a 
muco-punilent  discharge  takes  place  from  its  surface. 

The  muco-purulent  stage  of  granular  conjunctivitis  is  generally  with  sub- 
a  protracted  one :  the  patient  may  complain  of  only  slight  photo-  ™^,ns, 
phobia,  and  of  little,  if  any,  supra-orbital  pain  :  he  can  open  his 
eyes  with  comparative  comfort  and,  unless  the  cornea  is  involved, 
can  manage  to  sec  his  way  about.     The  palpebral  conjunctiva, 
howc\'er,  is  intensely  congested,  the  villi  being  prominent.     This 
state  of  things  may  last  for  a  month  or  more  ;  and  although  the  A  less 
s>'mptoms  are  not  ver>-  acute,  they  are  most  intractable,  super-  fJJST  '^ 
ficial  ulceration  of  the  cornea  frequently  complicating  the  case, 
and  too  often  rendering  the  structure  opaque. 

Treatment, — The  treatment  to  be  employed  in  acute  granular  TreatmeKi, 
conjunctivitis  will   necessarily   var)'  according  to  the  progress 
which  the  disease  has  made.     We  must  bear  in  mind  the  fact  Inflamma- 
that  the  inflammator)-  action,  under  these  circumstances,  is  a  tive.*^"™ 
curative  one,  and  we  arc  likely  to  do  more  harm  than  good  by 
appl)ing  astringents  and  such  like  remedies  to  the  conjunctiva. 
If  the  irritation  going  on  in  the  eye  is  excessive,  the  patient 
should  be  confined  to  a  dark  room,  and  his  eyes  bathed  with 
tepid  water  four  or  five  times  a  day.     At  bedtime  the  extract  of 
belladonna  should  be  smeared  over  the  skin  of  the  eyelids. 

In  the  second  stage  of  this  affection,  our  treatment  must  be 
guided  by  the  character  of  the  inflammatory  action  going  on  in 
the  conjunctiva,  and  more  particularly  by  the  condition  of  the 
comca.  So  long  as  the  cornea  is  free  from  ulceration,  and  there 
are  no  indications  of  destructive  changes  going  on  in  it,  we  may 
^■ith  safety  allow  the  conjunctivitis  to  run  its  course  without  any 
local  application.    The  eyes  must  be  kept  clean,  and  poppy- 
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head  fomentations  are  often  grateful  to  the  patient,  and  arc  a 
means  of  keeping  his  mind  employed.  Tonics  are  generally 
required  :  soda  and  quinine,  together  with  Dover's  powder,  may 
be  given  with  advantage  three  or  four  times  a  day,  and  subse- 
quently the  chlorate  of  potash  with  the  tincture  of  muriate  of  iron. 
I  would  even  advise  these  remedies,  together  with  a  generous 
dietary,  in  cases  where  the  second  stage  of  the  disease  is  pur- 
suing an  active  course,  and  much  more  so  when  the  inflamma- 
tory action  is  languid  and  weak.  In  the  latter  case  it  will  be 
well  to  stimulate  the  conjunctiva,  by  applying  sulphate  of  copper 
to  its  surface  once  a  day,  until  such  an  amount  of  increased 
action  is  excited  as  will  be  sufficient  to  destroy  the  neoplastic 
growths,  which  are  the  origin  and  cause  of  all  the  mischief. 

The  Causes  o/jrrafiular  cottjunctivitis  may,  as  a  general  nile, 
be  traced  to  influences  which  engender  an  impaired  state  of  the 
nutritive  functions.  Among  these,  the  overcrow^ding  of  human 
beings,  together  with  filth,  impure  air,  want  of  proper  food,  and 
in  fact  deficient  sanitary  arrangements  in  general,  are  doubtless 
the  most  prolific  sources  of  this  disease,  and  are  capable  not  only 
of  causing  conjunctivitis  in  men,  but  also  in  the  lower  animals. 

There  arc,  probably,  few  people  among  whom  granular  con- 
junctivitis is  more  common  than  the  lower  orders  of  Irish,  in 
Great  Britain  and  elsewhere.  The  poorer  classes  in  e^'cry 
part  of  the  world,  arc  more  subject  to  it  than  their  richer 
brethren  ;  but  local  influences  seem  most  fertile  in  generating 
the  disease,  and  may  even  give  it  an  endemic  character.  An 
instance  of  this  kind  was  to  be  found  in  certain  schools  in 
Calcutta.  The  children  in  one  of  these  schools  were  of  ditTc- 
rent  nationalities — natives,  half-castes,  and  Kuropeans — but 
the  buildings  were  situated  in  a  most  filthy  part  of  the  cit>', 
and  were  surrounded  by  open  drains,  and  ever)-  conceivable 
abomination,  and  granular  conjunctivitis  was  never  absent  from 
among  the  boys  ;  whereas,  in  other  schools  of  a  similar  nature, 
but  situated  in  a  healthy  locality,  not  a  single  instance  of  the 
disease  was  to  be  met  with. 

It  is  a  remarkable  fact,  that  the  frequent  and  prolonged 
instillation  of  atropine  to  the  surface  of  the  conjunctiva  appears 
to  give  rise  to  gnmular  conjunctivitis  ;    at  any  rate,  one  see* 
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this  form  of  disease  arising  after  the  long-continued  instillation 
of  atropine. 

Chronic  Granular  Conjunctivitis.— Commences  it  may  Chronic 
be  without  any  previous  acute  attack,  with  the  appearance  of  Conjunc- 
neoplastic   growths   beneath    the  conjunctiva.     The   granular  "^^^''^'^ 
bodies  may  be  so  small  that   we  require  the  aid  of  a  magni- 
fying glass  to  see  them.     In  this  condition  they  do  not  neces- 
sarily give  rise  to  any  inconvenience ;    the    patient    may   be  May  be 
unconscious  of  their  existence,  but  usually  complains  of  "  sore  with  active 
eyes.**    Any  slight   cause,  such    as   a  disordered   stomach,  or  P«"<xls- 
over-exposure  to  the  glare  of  the  sun — in  fact,  any  irritation 
immediately  sets  up  an  attack  of  conjunctivitis  ;  the  neoplasms 
increase  in  size  during  these  periods  of  disturbance,  and  are, 
indeed,  the  immediate  cause  of  the  hyperaction  going  on  in  the 
conjunctiva.* 

Individuals  affected   with    this  chronic  form  of  disease  are  Disabling 
consequently  liable   to    suffer   from    attacks   of  conjunctivitis*  the  disuse. 
rendering  them  utterly  unfit  to  carry  on  the  ordinary  duties  of 
life.     It  is  not  uncommon  to  meet  with  soldiers  suffering  from 
j;p-anular  conjunctivitis,  particularly  if  serving  in  the  tropics,  the 
climate  predisposinjc  them  to  this  affection  ;  and  their  symptoms 
may  be  such  as  to  lead  one  to  suppose  that  they  are  malingering  ; 
iheir  c)es  look  tolerably  healthy,  but  as  soon  as  they  arc  put  to 
any  work,  necessitating  exposure  to  sun  and  dust,  they  get  an 
attack  fjf  conjunctivitis.     Cases  of  this  description  may  at  first 
sight  appear  suspicious  ;   unfortunately,    their   termination,  in 
the  majority  of  instances,  proves  that  they  are  of  a  most  serious 
character,  ending  as  they  too  often  do  in  destructive  changes  in 
-.he  comea.t 

This  chronic  form  of  the  disease  may  exist  for  years  without  May  cauit 
:nducing  any  great   amount  of  hypertrophy  of  the  villi  ;   but  trophy  of 
sooner  or  later  these   become  prominent,   and  between   them  ^'"'' 
patches  of  white  cicatricial  tissue  are  to  be  seen,  produced  by 


"  Heal^i  Archil  es^  vol.  iii.  p.  20I. 

+  Oyihthalmic  Surgery,  by  Dr.  P.  Frank  :  Army  Medical  Reports  for 
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the  dcgoner.itivc  changes  in  the  mucous  membrane,  bencaiii 
which  the  granular  bodies  existed.    The  une\'en  suiface  of  the 

and  opacity  mucous  membrane  thus  produced,  by  constantly  rubbing  against 
the  cornea,  often  leads  to  vascular  opacity  of  that  structure. 

The  Symptoms  of  chronic  granular  conjunctivitis  have  been 
pretty  clearly  indicated  in  the  above   remarks ;    but  I   may, 

Resume  of  perhaps,  recapitulate  them  with  advantage.  In  the  early 
of  the  disease,  the  only  reliable  feature  upon  which  we 
depend  for  its  identification  is  the  presence  of  the  minute 
granular  bodies  beneath  the  conjunctiva.  They  give  rise  firom 
ime  to  time  to  attacks  of  conjunctivitis,  the  mucous  mem- 
brane becoming  congested,  its  villi  more  or  less  turgid,  while 
the  patient  complains  of  slight  pain  in  the  eye,  intolerance  of 
light  and  lachrymation.  After  each  attack  of  this  kind,  the  neo- 
plastic growths  increase  in  size,  often  attaining  to  that  of  a  grain 
of  sago. 

This  state  of  things  may  last  fur  a  considerable  period,  but 
sooner  or  later  the  material  of  the  granular  bodies  disinte- 
grates, and  loss  of  substance  thus  occurring  in  the  connec- 
tive tissue  of  the  part,  the  cavity  closes  by  the  formation  of 
a  cicatrix.  As  these  minute  cicatrices  coalesce,  patches  of  a 
dense  fibrous  structure  form  on  the  surface  of,  or  rather  re- 
place, the  conjunctiva.  It  is  seldom  that  the  whole  of  the 
tarsal  mucous  membrane  is  thus  destroyed  :  portions  of  il 
remain,  the  villi  having  become  hypcrtrophied,  so  that  the 
everted  lid  presents  an  uneven  appearance,  rough  velvet-like 
patches  rising  up  between  bands  of  cicatricial  tissue. 

The  uneven  surface  of  the  conjunctiva  thus  produced  by 
rubbing  against  the  cornea,  causes  so  much  irritation,  that  it 
passes  into  a  state  of  vascular  opacity  :  or  it  may  be  that 
entropium  is  produced  from  an  incur\'ing  of  the  tarsal  carti- 
lage, induced  by  the  cicatrization  of  the  spaces  occupied  by 
the  neoplastic  bodies  of  granular  conjunctivitis.  As  changes 
in  the  cornea  advance,  the  sight  is  more  or  less  impaired,  and 
uhimalely  the  patient  becomes  almost  blind.  The  disease, 
depending  as  it  generally  does  upon  constitutional  causes,  most 
commonly  affects  both  eyes. 

TrMtmtnt,       Triwtmcnt, — The  remarks  which  I  have  alreaily  made,  on  the 
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importance  of  attending  to   the  external  circumstances  and 
h)-gienic  conditions  of  patient  suffering  from  acute  granular  !;anitaiy 
conjuncti\itis,  are  equally  applicable  to  the  chronic  form  of  the 
disease ;  and  unless  these  are  carefully  regulated,  other  treat- 
ment will  be  useless. 

In  the  selection  of  remedies,  our  object  must  be  to  excite 
sufficient   inflammation  in  the  mucous  membrane  to  destroy 
the  diseased  action  going  on  in  the  part ;  and  with  this  in  view, 
we  may  smear  a  crystal  of  sulphate  of  copper  over  the  con-  Promote 
juncu\«i  of  the  upper  and  lower  lids,  every  other  morning,  or  JiJ5f*bJ^cup. 
until  we  have  induced  a  considerable  amount  of  irritation  in  ""'p^- 
the  part,  ending  in  suppurative  conjunctivitis  of  a  mild  character.* 
In  this  way  we  may  hope,  not  only  to  cause  absorption  of  the 
existing  granular  bodies,  but  also,  by  having  at  the  same  time 
impro%-ed  the  patient's  general  health,  to  prevent  their  repro- 
duction. 

Acetate  of  lead  has  been  employed  for  the  cure  of  chronic  Various 
granular  conjunctivitis.     It  is  recommended  thai  the  powdered  JJScifics. 
acetate  of  lead  shjuld  l>e  sprinkled  over  the  surface  of  the 
diseased  mucous  membrane,  once  or  twice  a  week.     Liquor 
potassx'  has  been  applied  to  the  conjunctiva,  and  its  efficacy  is 
highly  spoken  of.     1  have  tried  many  of  the  so-called  specifics, 
but  have  never  yet  cured  a  case  of  granular  conjunctivitis  unless 
np'm  the  principles  above  laid  down,  though  1  by  no  means 
assert  that  sulphate  of  copper  is  the  only  remedy  which  we  can 
use  under  these  circumstances.     Any  other   substance  which 
wil!  excite  sufficient  inflammation  in  the  conjunctiva  to  cause 
absorption  of  the  granular    bodies,  will    answer  the  puqiose 
equally  well.     On  the  other  hand,  if  the  patient  is  placed  in 
improved  sanitary  conditions,   the  disease  may  disappear  of 
ilxlf.  unless  the  neoplastic  growths  have  given  rise  to  cicatricial 
liisJC  replacing  the  h-althy  conjunctiva.     In  combination  with 
ijcncral  treatment  of  this  description,  in  chronic  cases  of  granular 
*:oTjjjnctivit:s,  complicated  as  tiiey  always  are  with  more  or  less 

•  M.  Warlomont  Ijaving  te>ted  a  number  of  medicinal  agents  with  a 
Vi»  1.-)  hnl  a  ^ub-^tilu'.e  for  inocuLttion,  i>  in  favour  of  sulphate  of 
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•  haziness  of  the  cornea,  equal  parts  of  tannic  acid  and  iodoform 
dusted  on  to  the  conjunctiva  of  the  affected  eye  once  or  twice  a 
day  affords  the  patient  relief.  The  operation  of  peritomy  is 
sometimes  attended  vnih  favourable  results,  as  i  shall  subse- 
quently explain  when  describing  vascular  opacities  of  the  cornea. 
Prevent  1  nccd  hardly  say  that  English  soldiers  in  the  tropics,  suflfcr- 

diffiuSonl**  ing  from  this  form  of  conjunctivitis,  should  be  sent  to  Europe. 
As  a  general  rule,  they  arc  an  encumbrance  to  the  service. 
being  quite  useless  as  effective  members  of  their  regiments; 
while,  at  any  time,  active  changes  may  be  set  up,  and  a  puru- 
lent discharge  established,  capable  of  propagating  suppurative 
conjunctivitis  by  contagion,  and  they  may  thus  become  a  source 
of  widespread  mischief  to  their  regiment. 

The  following    conclusions    regarding    military   ophthalmii 
(granular  conjunctivitis)  have  been  :irrivcd  at  by  M.  Warlomont, 
Researches   from  an  analysis  of  the  lengthy  discussion  on  this  subject  by 
Academy      the  Royal  Medical  Academy  of  Belgium: — 
SShSS.       I-  Militar>'  Ophthalmia,  also  called  contagious  ophthahnia. 
granulous  ophthalmia,  &c..  is  an    affection    essentially  trans- 
missible, and  subject  to  easy  and  frequent  relapses.     Those  who 
have  been  affected  by  it  are  never  sure  of  a  perfect  cure. 
J*ropapa-  II.  If  it  be  true,  as  some  state,  that  it  can  arise  spontaneously 

militarv        in  civil  populations,  it  is  as  surely  established,  on  the  other  handv 
oph     mia.   ^y^^^  .^  ^jj  ^^^  countries  of  Europe,  where  its  presence  has  been 

assured,  it  has  always  commenced  in  the  army,  and  spread 
itself  from  them  among  other  classes  of  the  population. 

III.  In  Belgium,  especially,  it  has  been  proved  thai  before 
1834  it  atTected  the  army  almost  exclusively.  It  was  only  aftef 
this  period,  and  dating  from  the  disbanding  of  those  affected  by 
granulations,  and  their  return  to  their  homes — a  measure  ordered 
by  the  Minister  of  War,  on  the  j'lroposition  of  the  Sanitary 
Inspector-General  of  the  Anny,  and  sanctioned  by  the  Commis- 
sion of  Inquir\"  and  by  Professor  Jiinken  of  Berlin — that  its 
extension  began  among  the  civil  pdpulation. 

IV.  The  isolation  of  individuals  affected  with  military'  oph* 
thalmia  in  all  its  stages  is  imperatively  demanded  by  the  con- 
tagious character  of  the  affection.     Beyond  this  prophylaaic 
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measure,  it  is  not  possible  to  retard  or  extirpate  the  disease. 
To  send  back  affected  patients  to  their  homes  is,  therefore,  a 
dangerous  and  irrational  proceeding. 

V.  Indi\'iduals  who  have  had  this  ophthalmia  during  their 
service,  may  be  attacked  afresh  with  it  in  their  homes,  without 
having  been  again  exposed  to  the  producing  cause,  and  though 
they  may  have  borne  no  traces  of  the  disease  at  the  time  of  their 
discharge.  These  relapses  may  take  place  at  periods  more  or 
less  distant,  and  science,  possessing  no  criterion  by  means  of 
which  the  limits  of  the  connexion  may  be  fixed,  the  disorders 
which  are  the  consequence  of  it  may  be  brought  forward  by 
those  who  have  suffered  from  them,  and  urged  as  a  claim  to 
the  assistance  of  the  State,  whatever  may  be  the  inter\'al  which 
has  inter\'ened  between  the  first  and  following  attacks.* 

Pu?Tur-\R  Conjunctivitis,  t— Under  this  head  I  include  the  Pustilak 

CJf  ^N IIT  NCT" 

**  conjunctivitis  phlyctcnulosa"  and  "pustulosa,"  the  "  scrofulous  tivitis. 

comcitis**  or  "herpes  of  the  conjunctiva  and  cornea"  of  some 

authors. 

It  is  advisable,  however,  to  describe  phlyctenular  conjuncti-  Two  forms: 

\iiis  under  two  heads,  according  to  the  position  of  the  vesicle 

or  herpetic  spots  ;  in  many  instances  they  arc  confined  to  the  Coniunc- 
orbital  mucous  membrane,  and  the  conjunctivitis  is  then  a  ver>'  corneal. 
simple  matter,  but  if  the  vesicle  extend  to  the  cornea,  it  be- 
comes a  most  distressing  affection.  In  some  cases  the  vesicles 
invade  both  the  cornea  and  conjunctiva  at  once,  or  they  may 
surround  the  cornea  like  a  row  of  beads  ;  at  other  times  they 
ait  situated  partly  on  the  cornea  and  partly  on  the  conjunc- 
ti^-a. 

I.  With  regard  to  that  form  of  the  disease  in  which  the  First  form- 
^tsiclcs  are  confined  to  the  conjunctiva.     In  these  cases  they  "  Pustule " 
f*rely  exceed  two  or  three  in  number,  but  are  apt  to  occur  in  ,t^a^"*i. 
succession  one  after  the    other,  and   consequently  worry  the 


*  L'Ophthalmie  milit.iirc  a  rAcademic  Koyalc  ilc  Medccinc  de 
lit'Sque,  par  M.  le  Dr.  Warlomont,  extrait  dos  Attnalcs  a  Oiitiiitiqtir, 
»wa.  xhL  p.  126. 
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patient  a  good  deal.  Each  ^-esicle  consists  a.t  first,  either  of  a 
simple  elevation  of  the  epithelium  by  a  collection  of  serous  ft 
beneath  it,  forming  a  minute  vesicle  not  larger  than  a 
or  of  an  equally  minute^  whitish,  nodular  mass  o: 
summit  of  which  a  similar  vesicle  is  quickly  developed. 
vesicles  are  always  confined  to  the  parts  sunounding  a 
flZoagcited  branch.  The  vesicles  arc  situated  on  a  patch  of  congested  con- 
junctiva, while  the  remainder  of  the  mucous  membnine  mav 
present  a  perfectly  healthy  appearance.  If  several  vcsicks 
co-exist  on  the  conjunctiva  of  the  same  eye,  a  large  portion,  or 
even  the  whole  membrane,  may  appear  red  and  inflamed  ;  tht 
vesicles,  however,  being  raised  above  the  »iiface  of  the  coo* 
junctiva,  and  of  a  whitish-yellow  colour,  are  always  sufficicMta 
apparent  against  the  red  ground.  The  vesicle  may  become  S 
HTdryup  aorbed  in  the  course  of  eight  or  (en  days 

giving  way,  a  superjici;il  ulcer  remains,  which  in  the  nuJDcity> 
instances  speedily  heals ;  the  congestion  of  the  conjunctiva  d 
disappears,  and  the  parts  return  to  their  normal  condition.*    ' 

Symptoms.— 'X'Mi  symptoms  to  which  this  form  of  p 
conjunctit'ilis  );ives  rise  aie  usually  unimfrortant,  the  ) 
Bwiiu,,      compliuning  of  a  sensation  of  grit  or  sand  in  the  eye,  i 
""  *        slight  pain  when  the  e>eball  is  turned  in  the  opposite 
to  the  band  of  congested  conjunctival  vesseb.    After  u 
eye  for  a  time,  it  begins  to  ache  and  water  slightly.     UolCMt 
'   vesicles  are  situated  on  the  cornea,  the  patient  seldom  si 
from  much  intolerance  of  light,  tmt  comes  to  us  with  ha  c 
wide  open,   complaining   of  the   above   symptoms; 
probably  add  thai  his  eyelids  stick  together  during  sleep. 
examining  the  eye,  one  or  more  pustules  may  be  s 
near  the  margin  of  the  cornea,  the  conjunctiva  s 
them  being  someuhat  congested  ;  but  with  this  exceptioop' 
c)Te  appears  perfectly  healthy. 
P^rnwiwrvr         TreatmeHt.-^\  know  of  no  treatment  so  efficadmis  la  : 
farm  of  pustular  conjunctivitis,  as  dusting  over  the  vesidw 
congested  portion  of  the  conjunctiva  with  calomel,  onc«  ■  A 


*    "  Puholngy    of    the   Hut 

deKriplian. 
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The  calomel  may  be  most  conveniently  applied  with  a  camePs- 
hair  pencil,  and  the  eyelids  immediately  closed  and  kept  shut 
for  a  few  minutes.    This  application  causes  the  patient  a  little 
pain  and  momentary  irritation.    Mr.  Edgar  Browne  recommends 
6nely  powdered  iodoform  to  be  used  in  this  way.    The  edges  of 
the  lids  should  be  smeared  with  the  dilute  oxide  of  mercury  Ung  hyd. 
ointment  (one  part  to  three  of  vaseline)  every  night  before  going  °^' 
to  bed.     Some  surgeons  recommend  a  weak  solution  of  acetate 
of  lead  or  zinc  to  be  dropped  into  the  eye  two  or  three  times  a 
day.     But  independently  of  treatment,  the  tendency  of  the 
^sease  is  to  get  well  of  itself,  unless  the  patient  be  in  a  low  improve 
and  weak  state  of  health,  when  the  pustules  are  apt  to  appear  health, 
in  succession,    and  cause  him    considerable  inconvenience ; 
nor  will  they  disappear  until  his  general   health  has  been 
improved. 

2.  In  the  second  class  of  cases  of  pustular  conjunctivitis,  or,  s.  Corneal 
as  it  has  been  st>'led,  herpes  of  the  cornea,  in  contradistinction  **""* 
to  that  of  the  conjunctiva,  both  eyes  are  usually  affected  ;  the 
(tisease  is  most  commonly  met  with  amon^  children  from  six  to 
twelve  years  of  age.    This  atfection  is  sometimes  described  as  "Sarofu- 
scrofulous  keratitis .•  IS""*' 

On  examining  the  cornea,  which  may  be  a  matter  of  difficulty, 

on  account  of  the  spasmodic  clcjsurc  of  the  lids  and  intolerance 

of  light  which  attend  the  affection — we  shall  notice  several  small  Pustules 

white  specks  on  its  surface,  consisting;  of  vesicles  similar  to  those 

already  described  as  occurring  on  the  conjunctiva ;  they  run 

the  same  course,  either  their  contents  become  absorbed,  or  the 

epithelium  covering  them  falling  off,  leaves  a  small  ulcer  on 

the  surface  of  the  cornea.     These  little  ulcers  involving  the 

superficial  layers  of  the  cornea,  expose  the  terminal  branches  of 

iner\e  ^Fig.  2),  and  so  the  intense  photophobia.     The  vesicles 

ac  confined,  in  great  measure,  to  the  superficial  layers  of  the 

cornea,  but  the  abraded  surface  sometimes  takes  a  considerable 

time  to  heal,  and  is  apt  to  degenerate  into  an  unhealthy  ulcer,t  May  leave 

j      There  is  a  marked  disposition  for  a  succession  of  these  pustules 

i  -  - 

j  *  Dixon  **  On  Di>ca«'e>  of  the  Eye,"  p.  95,  3ril  edition, 

t  **  Maladies  dcs  Ycux,"  jiar  M.  Wcckcr,  vol.  i.  p.  14I. 
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to  form,  sometimes  for  months  together,  rendering  the  complaint 
most  distressing  to  the  patient,  and  difficult  to  cure. 

In  well-marked  cases  the  comea  is  hazy,  spots  of  opacity, 
corresponding  to  the  vesicles,  being  scattered  over  its  sur&cc ; 
vessels  may  also  be  seen  meandering  over  it  from  the  conjunc- 
tii-al  border  towards  the  vesicles.  The  vessels  of  the  conjunc- 
.  tiva,  as  a  general  rule,  become  uniformly,  though  not  deeply, 
congested  ;  the  subconjunctival  tissue  is  also  involved,  and  Its 
characteristic  pinkish  zone,  surrounding  the  circumference  of 
the  cornea,  is  often  to  be  seen. 

The  skin  about  the  inner  angles  of  the  eyes  is  apt  to  become 
excoriated,  from  the  patient  constantly  pressing  his  hands 
against  his  eyelids  to  exclude  the  light,  and  from  the  perpetual 
flow  of  tears  over  the  part.  This  excoriated  state  of  the  inner 
angle  of  the  eye  and  lower  lid  often  adds  much  to  the  patient's 
troubles ;  moreover,  in  many  cases,  the  disease  is  associated 
with  eczematous  or  herpetic  sores  about  the  nostrils,  lips,  or 
cheeks,  and  it  may  be  with  an  enlargement  of  the  glands  of  the 

But  perhaps  the  most  characteristic  feature  of  this  form  of  the 
disease  are  the  nervous  phenomena  which  attend  it — the  intense 
intolerance  of  light,  and  spasm  of  the  lids.  There  may  be  also 
considerable  ciliary  pain,  but  this  is  by  no  means  a  constant 
symptom.  The  photophobia  and  blepharospasm  are  intimately 
associated  with  each  other,  the  former  being  refcrribie  to  hyper- 
esthesia of  the  retina,  by  which  a  painful  sense  of  daiiling  is 
produced  by  even  a  feeble  light ;  and  the  latter  to  a  morbid  reflex 
action,  excited  by  irritation  of  the  nerves  of  the  comea,  causing 
'  intense  hyperesthesia  of  the  retina  of  the  optic  nerve,  or  both, 
which  is  reflected  through  the  portio  dura  to  the  orbicularu 
muscle.  There  can  be  no  doubt  that  the  impression  of  light  on 
the  retina  plays  a  most  important  part  in  excitingthis  spasm,  for 
it  is  greatly  lessened  if  the  patient  be  removed  into  a  dark  room, 
when  he  may  succeed  in  opening  his  eyes  ;  the  relaxation  of  the 
muscular  spasm,  however,  is  by  no  means  complete,  and  it 
therefore  seems  reasonable  to  infer  that  both  the  optic  and  lifth 
'nerves  co-operate  in  its  production,  just  as  in   tlie  familiar_ 
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instance  of  sneezing,  which  though  generally  excited  through 
the  fifth  ner\'e,  may  also  in  this  affection  of  the  cornea  be  deter- 
mmed  by  a  dazzling  light. 

It  is  generally  possible  to  diagnose  a  case  of  this  form  of  con- 
junct iWtis,  from  the  appearance  and  gesture  of  the  patient,  physi- 
wichuut  even  examining  his  eyes  ;  he  comes  to  us  with  his  eye-  5S™stic 
lids  firmly  closed,  his  head  bent  down,  and  a  handkerchief  or 
both  hands  pressed  against  his  eyes,  so  as  to  exclude  every 
particle  of  light  from  reaching  the  retina.  If  we  attempt  to 
force  open  the  eyelids,  a  gush  of  tears  escapes  from  them,  and 
the  eyeballs  are  involuntarily  turned  upwards,  the  patient  making 
a  desperate  effort  to  close  his  lids,  and  sometimes  sneezing 
Volenti  V. 

Treatment, — Our  treatment  must  be  directed  to  the  improve-  Treatment. 
mcnt  of  the  patient's  general  health.     Cod-liver  oil  and  iodide  pure  air, 
of  iron,  together  with  nourishing  food,  cleanliness,  and  fresh  air,  f^nJ^^' 
are  the  class  of  remedies  upon  which  we  can  depend.     In  place  o»^- 
ijf  giving  iron,  we  may  commence  our  treatment  by  administering  iron, 
a  few  grains  of  quinine  combined  with  carbonate  of  soda  twice  Quinia. 
a  day  ;  these  drugs  may  be  continued  with  advantage,  together 
with  iodide  of  iron.     Arsenic  is  especially  useful  in  cases  where  Ancnic. 
the  disease  is  accompanied  with  eczema  or  other  affections  of 
the  skin  covering  the  patient's  face  ;  in  instances  of  this  descrip- 
tion, to  cure  the  disease  of  the  skin  is  to  cure  the  affection  of 
the  eyes.  Arsenic  is  administered,  1  think,  most  advantageously 
in  the  form  of  the  liquor  arsenicalis,  to  be  taken  freely  diluted 
in  water,  after  food.     The  dose  must  \<\xy  with  the  age  of  the 
patient ;  but  for  an  adult  I  generally  order  six  minims,  to  l)e 
increased  to  ten,  three  times  a  day,  until  the  affection  of  tlie 
skin  and  eyes  begins  to  improve,  or  until   the  characteristic 
effects  of  the  drug  have  manifested  themselves. 

Counter-irritation,  by  means  of  tincture  of  iodine  painted  over  counter, 
the  skin  of  the  lids  ever>'  evening,  a  succession  of  small  blisters,  •"^*^*'""- 
M  what  is  much  more  effectual,  an  issue  opened  in  the  skin  of 
tht  temple,  are  ver>' useful  adjuncts  to  the  foregoing  treatment. 

A  strong  solution  of  atropine  should  be  dropped  into  the  eye  Airopine. 
^"^":rc  a  day  ;  it  relieves  the  intense  photophobia. 
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Belladonna. 


Calomel. 


It  sometimes  happens  that  atropine  irritates  the  conjunctiva, 
in  which  case  the  extract  of  belladonna  may  with  advantage  be 
smeared  over  the  eyebrows  twice  a  day.  The  patient  usually 
experiences  great  relief  after  his  pupils  have  become  fully  dilated 
by  means  of  atropine  or  belladonna,  used  as  above  directed.  As 
soon  as  the  irritation  has  subsided,  calomel  should  be  dusted 
over  the  surface  of  the  patient's  cornea  once  a  day,  until  the 
haziness  and  vascularity  covering  it  have  disappeared.  I  think 
calomel  applied  in  this  way  is  preferable  to  the  red  precipitate 
ointment,  but  in  the  case  of  irritable  nervous  children  the  latter 
application  may  perhaps  be  more  easily  managed.  The  ointment 
should  be  applied  once  a  day ;  the  lower  lid  being  everted,  a 
small  piece  of  the  ointment  is  to  be  deposited  on  its  surface,  and 
the  eye  then  kept  closed  for  a  few  minutes,  the  lid  may  then  be 
again  everted  and  the  remains  of  the  ointment  wiped  from  its 
surface  by  means  of  a  bit  of  soft  rag. 


EXANTllE- 
MATOUS 
CONJI.'NC- 
TIVITIS. 

In  measles 
and  scarlet- 
fever  no 
special 
treatment. 


In  variola. 


ExANTHEMATOUS  CONjUN'CTiviTis.— With  reference  to  con- 
junctivitis occurring  during  an  attack  of  measles  or  scarlet  fever, 
very  little  need  be  said,  for  in  the  majority  of  instances  the  con- 
junctivitis disappears  as  the  disease  recedes,  and  no  treatment 
is  required.  As  a  general  rule,  poppy-head  fomentations  will 
allay  the  irritation  which  sometimes  exists,  and  any  transient 
intolerance  of  light  which  may  occur  is  a  symptom  of  no  conse- 
quence, and  can  only  necessitate  the  patient's  being  kept  in  a 
dark  room  for  a  few  days.  Astringents,  such  as  alum  and 
sulphate  of  zinc,  do  more  harm  than  good,  as  a  general  rule,  if 
applied  to  the  conjunctiva  ;  in  fact,  a  soothing  plan  of  treatment 
must  be  employed,  and  as  the  primary-  disease  leaves  the  s>'stenig 
the  conjunctiva  will  rapidly  return  to  its  normal  condition. 
Should  any  complication  occur,  such  as  ulceration  of  the  cornea, 
a  reference  may  be  made  to  the  appropriate  heading  in  the 
following  chapter. 

In  the  case  of  variola,  esi^ecially  in  parts  of  the  world  to  which 
the  efficient  practice  of  vaccination  has  not  as  yet  extended, 
the  destruction  done  to  the  organs  of  vision  by  this  disease  is 
verv  terrible. 
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It  does  not  appear  that  pustules  occur  on  the  cornea  during  Ulceration 
the  eruptive  stages  of  the  disease  ;♦  but  ulceration  and  rapid  ^  ^°™^* 
destruction  of  its  tissue  are  very  apt  to  take  place  during  the 
stage  of  secondary  fever.   This  is  an  important  fact  in  a  practical  During 
point  of  view,  because  it  hence  appears  less  necessary  to  attend  J^°    ^' 
to  the  state  of  the  eyes  when  the  lids  are  intensely  swollen,  as 
the>'  usually  are  in  the  irruptive  stage  of  the  affection,  than 
subsequently,  when  the  swelling  has  gone  down,  and  the  patient 
is  left  in  a  weak  and  exhausted  condition.    The  eyes  must  then 
be  carefully  looked  to,  and  any  haziness  or  opacity  of  the  cornea 
should  be  a   source  of  anxiety  to  the  practitioner,  for  it  is 
eactraordinary  how  rapidly  destructive  changes  progress  under  often  ver>' 
these  circumstances  :  the  corneal  tissue  is  often  broken  down  ^l^s'^ci'^- 
and  destroyed  in  the  course  of  a  few  days,  prolapse  of  the  iris 
following,  and  too  often  the  complete  destruction  of  the  eye. 

Treatment, — As  a  general   rule,  we  must  trust   more  to  a  Trtatment. 
tonic  plan  of  treatment  than  to  local  means.     The  patient's  Support 
strength  should  be  supported  by  every  device  at  our  command ;  *'''*^"*^ 
his  c>'es  must  be  kept  scrupulously  clean,  and  the  margin  of  the  Cleanliness. 
lids  smeared  over  with  vaseline  at  bedtime,  to  prevent  their 
sticking  together.    A  strong   solution   of  atropine  should  be  Atropine. 
dropped  into  the  eye  every-  morning,  so  as  to  keep  the  pupil  well 
dilated,  especially  if  the  cornea  is  already  ulcerated.     Should  the 
destructive  process  appear  to  be  advancing  in  spite  of  these  pre- 
cautions, we  must  puncture  the  cornea  and  allow  the  aqueous  Evacuation 
to  escape,  so  as  to  lessen  the  tension  of  the  eyeball.  ^  aqueous. 

Xerophthalmia  is  a  ver>'  uncommon  form  of  disease,  in  Xrroj-h- 
which  the  glands  of  the   conjunctiva  lose  their  function,  and  '^"  ^^***^- 
cease  to  secrete  sufficient  fluid  to  lubricate  the  surface  of  the 
mucous  membrane. 

The  conjunctiva  acquires   a  shrivelled,  skin-like  (cuticular)  Dry  con. 
character ;  the  cornea  loses  its   transparency,  and  vision  thus  J""^*^- 
becomes  seriously  impaired.     Xerophthalmia  usually  arises  from 
long-continued  irritation  j  such  as  that  produced  by  granular 


*  Ariicle  by  Mr.  Marson,  Reynolds'  "System  of  Medicine,"  vol.  i. 
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conjunctivitis,  or  from  the  action  of  foreign  substances  which 

have  dei^troyed  the  surface  of  the  mucous  membrane.     It  may 

Castoroii      be  relieved  by  the  application  of  glycerine  or  castor-oil  to  the 

a  pal  auvc.   g^j^j^^^g  ^f  y^^  gy^^  j^^^  ^^  know  of  no  means  by  which  it  can  be 

cured.* 

INJURIES  OF  THE  CONJUNCTIVA, 

Foreign  FOREIGN    BODIES   ON    THE    CCNJUNCTIVX — The    form    of 

***"*'  injury  most  commonly  presented  to  our  notice  is  the  super- 
ficial one,  produced  by  a  foreign  body  lodged  on  the  surface  of 
the  conjunctiva.  As  a  general  rule,  small  patches  of  dust,  or 
similar  substances,  which  happen  to  find  their  way  into  the 
eye,  cause  a  considerable  amount  of  irritation  of  the  periphetal 
branches  of  the  fifth  ner\c,  and  by  reflex  action,  a  profuse  flow 
Natural  of  tears  from  the  lachr)'mal  gland,  and  this  washes  the  offending 
»«moval  by    panicle  out  of  the  eye,  or  towards  the  caruncle,  upon  which  it 

may  often  be  found  deposited. 
often  But  this  process  is  frequently  thwarted  by  the  patient,  who, 

by  patient,  lifter  a  foreign  body  has  found  its  way  into  his  eye,  should  seiie 
the  cilia  of  the  lid,  behind  which  it  has  lodged,  and  gently  dm« 
the  lid  forward  from  the  globe  of  the  eye,  thus  facilitating  the 
action  of  tne  tears  in  washing  away  the  offendmg  particle*  In 
place  of  this,  the  majority  of  people  commence  rubbing  away  at 
the  lids,  and  in  their  frantic  efforts  to  remove  the  cause  of  their 
suffering,  drive  it  more  firmly  into  the  conjunctiva. 

Should  the  foreign  body  happen  to  be  situated  on  a  part  of  the 

mucous  membrane  of  the  lid  corresponding  to  the  cornea,  as  it 

rubs  against  the  latter  structure  during  the  movements  of  the 

lids,  it  excites  the  mout  intense  irritation  and  pain.     That  it  is 

Pain  from     ixovci  Contact  with  the  cornea  that  these  distressing  symptoms 

J^^         are  principally  induced,  there  can  be  no  doubt,  for  if  the  panicle 

coniea.         be  lodged  on  any  pit  of  the  mucous  membrane  which  is  not  so 

situated— as,  for  instance,  in  the  oculo- palpebral  fold — it  may 

excite    comparatively    little   irritation.     So  much    is   this  the 


•  •*  llamly-Book  of  Ophthalmic  Suigciy,"  by  J.  Z.  Laurence  zv\ 
R.  C.  Moon,  p.  58. 


FOREIGS  BODIES  ON  THE  CONJUNCTIVA,        179 

\j  that  patients  now  and  then  come  under  our  notice,  suffer- 
ing from  conjunctivitis  depending  on  the  presence  of  a  foreign 
body,  which  may  have  been  lodged  on  the  conjunctiva  for  some 
time,  ahhough  its  existence  has  never  been  suspected.* 

Insects  not  unfreqje:itly  find  their  way  into  the  eye,  and  may  insects, 
excite  the  most  inter.se  inflammation  by  their  acrid  secretions. 
The  i1>'ing  bug  of  India  is  a  good  example ;  it  exudes  some 
substance  from  its  body  of  a  highly  irritating  character,  and  it  is 
not  uncommon  to  meet  with  instances  of  severe  conjunctivitis 
which  have  been  excited  in  this  way.  Barring  cases  of  this  kind, 
insects,  as  a  general  rule,  do  not  produce  more  irritation  than 
other  foreign  bodies  lodged  on  the  conjunctiva. 

<2t'ICKLIME    AND    OTHER     CAUSTIC    SUBSTANCES,   by    their  Lims  and 

chemical  action  on  the  tissues,  destroy  the  vitality  of  the  mucous  caustic^. 
membrane,  and  a  slough  forming,  the  part  can  only  heal  by 
means  of  a  cicatrix.    The  cicatricial  tissue,  in  contracting,  may 
cause  entropium  ;  or  union  of  the  palpebral  and  orbital  surfaces 
•if  the  mucous  membrane  may  occur  (s)TnbIepharon). 

From  time  to  time  we  meet  with  cases  in  which  molten  lead 
has  mn  into  the  eye,  and  it  is  sometimes  surprising  to  obser\'e, 
how  effectually  the  stratum  of  steam  formed  over  the  eye  by  the 
heated  substance  will  protect  the  part  from  injury.  But  should 
the  destmctive  action  of  the  molten  lead  extend  to  the  connec- 
tive tissue  of  the  conjunctiva,  a  slough  fomft,  and  the  wound  Cause  tica- 

•  ••  •  «  111  •  incet  and 

.lealing  gives  rise  to  a  cicatrix,  or  to  symblcpharon.t  adhesions. 

The  eiTects  of  lime  may  be  confined  to  the  superficial  layers  of 
the  conjunctiva,  but  this  is  seldom  the  case,  and  it  generally 
induces  disorganization  of  the  parts  with  which  it  comes  in 
contact.  One  of  the  first  things  commonly  noticed  on  examining 
the  e>eof  a  patient  after  lime  has  fallen  into  it,  is  that  the 
cornea  has  become  opaque  in  those  parts  which  have  come  in 
contact  with  the  lime.    This  haziness  may  subsequently  clear 

•  i"T,  bat  the  dama;;e  done  more  freciuenily  leads  to  necrosis  of 

:he  cornea,  and  destruction  of  the  eye. 


•  ••  Injuries  of  the  Ky^,  Orbit,  and  Kyelitls,"  by  Mr.  G.  Law.Non,  p.  3. 

t  See  case  reportcl  by   Mr.  Hutchinson,   Ophth,  Hospital  Report i^ 

vol.  U  p.  217. 
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Lacerated  Wounds  of  the  conjunctiva  are  occasionally  met 
with,  the  mucous  membrane  being  torn  open  to  a  greater  or  less 
extent  by  some  sharp-pointed  instrument.  A  conssderable 
amount  of  ecchymosis  generally  takes  place  in  such  cases, 
causing  the  patient  much  anxiety ;  but  otherwise  wounds  of  the 
.  kind  are  not  generally  of  an  urgent  nature,  and  usually  heal 
very  rapidly. 

Treatment  of  Conjunctival  Injuries, — 1  need  hardly  remark 
that  if  the  injury  arises  from  the  presence  of  a  foreign  body,  the 
offending  substance  must  be  at  once  removed,  whether  it  be  an 
insect,  lime,  or  any  other  matter. 

1  have  already  described  the  method  of  everting  the  uf^ier 
lid  (p.  26) ;  it  is  often  necessar)*  carefully  to  explore  the  whole 
surface  of  the  mucous  membrane,  together  with  the  tarso-orbital 
and  semilunar  folds,  before  we  can  discover  the  object  of  our 
search  ;  and  to  add  to  our  difficulty,  the  conjunctiva  round  the 
foreign  body  often  becomes  swollen  and  chemosed,  covering  in 
the  oifending  substance,  and  completely  hiding  it,  unless  most 
carefully  sought  for.  When  found,  there  is  usually  no  difficult)' 
in  dislodging  it  from  the  surface  of  the  conjunctiva  by  the  help 
of  a  needle  or  spud  ;  but  if  ver>'  firmly  impacted,  it  may  be 
necessar)',  with  a  pair  of  scissors,  to  snip  off  the  little  fold  of 
conjunctiva  in  which  the  foreign  body  is  embedded.  The  eye 
should  subsequently  be  closed  with  a  light  pad  and  bandage  for 
a  day  or  two. 

In  instances  where  lime  has  fallen  into  the  eye,  the  pain  it 
causes  is  often  so  great,  that  it  is  necessary  to  put  the  patient 
under  the  influence  of  chloroform  before  a  proper  examination 
can  be  made.  The  particles  of  lime  must  then  be  carefully 
removed,  being  picked  off  the  conjunctiva  with  a  small  spatula 
or  needle.  The  eye  should  subsequently  be  well  syringed  with 
warm  water,  the  stream  being  especially  directed  beneath  the 
upper  eyelid,  so  as  to  wash  away  every  particle  of  the  lime.* 
Syringing  the  surface  of  the  eye  in  this  way  is  equally  useful  if 


*  **  Wounds  and  Injuries  of  the  Kyc,"  by  \V.  White  Cooper,  p.  277- 
The  eye  douche  of  vulcanized  india-rubber,  wiih  a  ruMr  jet,  is  iccjD* 
mended  fo;  this  purpOdC. 
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dust  or  powder  has  fallen  into  it,  which  might  otherwise  be 
difficult  to  remove. 

After  accidents  of  this  kind,  severe  inflammation  of  the  con- 
junctiva and  deeper  structures  of  the  eye  may  take  place,  and 
if  so  must  be  treated  upon  the  principles  already  laid  down  for 
such  cases.     Hot  poppy-head  fomentations,  together  with  the  Manage- 
instillation  of  ntropinc,  will  be  necessary.     If  there  is  much  pain  iUSnmia-*^ 
in  the  eye,  a  subcutaneous  injection  of  one-fourth  of  a  grain  of  ''°"* 
morphia  will  afford  great  relief  to  the  patient. 

When  a  portion  of  the  conjunctiva  has  been  destroyed,  either  Prevention 
from  the  contact  of  a  substance  such  as  lime,  or  from  a  bum,  ^jons. 
our  first  care  will  be  to  prevent,  if  possible,  the  injured  orbital 
and  tarsal  surfaces  of  the  conjunctiva  from  uniting;  a  most 
difficult  task  to  accomplish,  in  which  too  frequently  our  best 
efforts  are  thwarted,  and  an  intimate  union  between  the  sur- 
faces of  the  mucous  membrane  occurs. 

Many  years  ago  Mr.  Tyrrell  inserted  metallic  plates  between  Mechanical 
the  opposed  surfaces  in  cases  of  this  kind,  in  order  to  prevent  "P***'*"***- 
their  union,  but  spoke  discouragingly  of  the  result.* 

In  :>light  cases  we  should  endeavour  to  keep  the  lids  sepa-  Lint  dress, 
rated  from  the  globe  of  the  eye  by  means  of  a  piece  of  lint,  '"^* 
soaked  in  oil  and  laid  between  the  eyeball  and  eyelid ;  but,  as 
I  have  before  remarked,  our  best  efforts  are  generally  inade- 
•quatc  to  prevent  union  between  the  wounded  surfaces  of  the 
conjunctiva. 

Lacerated  wounds  of  the  mucous  membrane,  with  few  ex- 
ceptions, heal  ver>'  rapidly,  and  no  further  treatment  is  necessary 
than  keeping  the  lids  closed  with  a  pad  and  bandage  for  a  few 
'lays.  It  is  well,  if  possible,  to  bring  the  edges  of  the  wound 
together  with  fine  silk  sutures. 

Symiilf.fharox,  or  adhesion    between    the    palpebral    and  Svmuie- 
orbital  portions  of  the  conjunctiva,  may  be  either  complete  or**'^**'"' 
\       ^complete ;  in  the  latter,  one  or  more  bands  of  cicatricial  tissue  Adhesion 
i       'Jniic  the  opposed   surfaces,  and   in    complete    symblepliaron,  jj^jl^^^'j  ^^"^ 
Cither  the  upper  or  lower  eyelid,  in  one  or  both  eyes,  is  closely  k'^Ij** 


*  S«  article  by  Mr.  Word^worlh,  O^^hthcilmi:  Hospital  Kcf-orts,  vol. 
'«P.  2l6. 
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adherent  by  the  whole  extent  of  its  syrface  to  the  orbital  con- 
junctiva. 

This  slate  of  things  maj'  be  caused  bj  any  accident  which 
sets  up  destructive  changes  in  the  opposing  surfaces  of  ihecu- 
junctiva— as,  for  instance,  diphtheritic  conjunelivilis,  ulceration, 
injuries,  or  bums  invoK-ing  the  mucous  membrane;  but  the  CM-    . 
tact  or  quicklime  with  the  eye  is  probably  the  most  fircqueaLJ 
cause  of  symblepharon.  I 

Provided  the  adhesions  do  noi  involve  the  cornea,  iht  \ 
patient's  sight  is  unaffected  by  symblepharon;  but  tinder  an; 
circumstances,  he  experiences  more  or  less  inconvenience  from 
the  constrained  moi'ements  of  the  eyeball,  consequent  on  tbt 
adhesions,  and  in  many  instances  from  epiphora,  the  puncU 
being  more  or  less  displaced. 

Treatmt>iL—A%  a  general  rule,  partial  symblepharon  ooly 
^  should  be  operated  on.  In  the  complete  form,  unless  the  coiTio 
is  involved,  it  may  be  inferred  from  whal  has  been  already  said. 
that  we  can  seldom  exjiecC  to  improve  the  patient's  condilior 
by  means  of  an  operrttion.  A  variety  of  contrivances  have  been 
suggested  to  keep  the  surfaces  of  the  conjuncti\-a]  wound  apart, 
but  they  have  as  a  rule  failed  most  signally. 

With  regard  to  partial  symblepharon,  the  bands  of  adbetion 
may,  in  slight  cases,  be  simply  divided,  and  the  cxtremllin 
of  the  frsena  separated  by  everting  the  lid  frequent!),  »aj 
every  hour  during  the  day,  and  once  or  twice  in  the  nigb, 
until  the  surface  of  the  conjunctival  wjund  has  healed.  Id 
more  extensive  partial  symblepharon,  the  bands  of  adbcuOB 
should  be  divided  first  of  all  close  to  the  globe  of  the  eye,  the 
edges  of  ilic  wound  in  the  orbital  cinjunctiva  having  then  been 
united  with  fine  sutures  should  be  allowed  lo  heal.  We  mar 
afterwards  proceed  to  treat  the  palpebral  extrcniiiics  of  the 
fra:na  in  (he  same  way.  The  lids  should  be  frequently  cicrutL 
so  as,  if  possible,  to  prevent  the  symblcph.iron  from  again 
forming. 

Mr.  Tcale  recommends  the  following  proceeding  in  instiuicei 
of  partial  symblepharon,  and  1  have  on  several  occuion*  found 
this  operation  useful  in  cases  of  this  kind.  Mr.  Telle  de-  , 
scribes  his  mode  of  operating  as  follows  : — Knvinc  Unl  ii 
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I  through  the  adherent  lid,  in  a  line  corresponding 
P  the  margin  of  the  concealed  cornea  (i«  Fig.  30,  a),  I  dis- 
I  MCtcd  the  lid  from  the  eyeball  uniil  the  globe  moved  as  freely 
u  If  there  had  been  no  unnatural  adhesions.  Thus,  the  apex 
cf  the  ty'nblepharon  (Fig.  31,  a),  being  part  of  the  skin  of  the  lid, 
Bas  left  adherent  to  the  cornea. 

In  Che  n«l  place  two  flaps  of  conjunctiva  were  formed,  one 
(10m  the  surface  of  the  globe  near  the  inner  extremity  of  the 
taw  surface,  the  other  from  the  surface  of  the  globe  near  its 
outer  extremity.  1  first  marked  out  with  a  Beer's  knife  a  flap  of 
CMiJtt«»iva  {b,  Fig.  31 J  nearly  a  quarter  of  an  inch  in  breadth,  and 
Fic  30  Fic.  31. 


iwc^-thirdi  of  an  inch  in  length,  with  its  base  at  the  sound  con- 
junctiva, bounding  the  inner  extremity  of  the  enposed  raw  sur- 
face, and  it^  apex  passing  towards  the  uppf^r  surface  of  the  eye- 
bEOL  The  flap  was  th  m  carefully  dissected  from  the  globe  until 
It  w«»  fto  biT  at  liberty  as  to  stretch  across  the  chasm  without 
ereal  tcntion,  care  being  taken  to  leave  a  sufficicnl  thickness 
of  tiMnc  near  its  base.  A  second  flap  was  then  made  on  the 
oouide  of  the  eyeball  in  the  same 
BHBnet.    Inmakingthe  flaps.conjunc-  '^'  ^'' 

tiva  alone  was  taken,  the  subconjunc- 
tival £ucia  not  being  included.  The 
two  txp%  thus  made  were  then  adjusted 
tnilidr  new  situation  (iciT  Fig.  32).  The  , 
inner  ft«p,  B,  was  made  to  stretch 
acTOM  die  raw  surface  of  the  eyelid^ 
heinc  fi>Mi  by  the  apex  to  the  healthy 
coajunctiTa  at  the  outer  edge  of  the  wound,  the  outer  flap, 
C  «ru  fixed  across  the  raw  surface  oC  the  eyeball,  its  apCK 
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being  stilcbed  to  the  conjunctiva,  near  the  base  of  ihe  ii 
■lap.  Thus  the  two  flaps  were  dovetailed  into  the  wo 
The  flaps  having  been  adjusted  in  thdr  new  position,  1 
vitality  was  further  provided  for  by  incising  tlie  conjunctiva  1 
iheir  base,  in  any  direction  in  which  there  seemed  to  be  di 
tension,  and  by  stitching  together  the  margins  of  ihegaporlu 
the  transplanted  conjunctiva  had  been  taken— *^.,  D,  E,  Fig. 
One  or  two  other  sutures  were  inscrled,  with  a 
doubling  in  of  the  edges  of  the  transplanted  conjunctiva.* 

HVPERTROPHV  AND  ATROPHY. 


I'lERYGiUM  consists  of  an  hypertrophy  of  a  portion  of 
orbital  conjunctiva  and  subconjunctival  tissue,  which  is  ol 
very  vascular,  and  has  usually  a  triangular  shape,  ihc  basa 
the    ligurc    being    towards    the    semilunar  fold,  and  the 
extending  to  the  cornea  (Fig.  33).    But  it  by  no  raeuis  fol 
that  a  pterygium  always  spreads  from  Ihc  inner  side  of  the  1 
it  may  exist  on  the  temporal,  upper,  or  lower  portion  of  the 
junctiva  ;  its  apex  is  usually  turned  towards,  or  rests  on 
cornea,  in  some  cases  extending  over  it  so  far  as  to  intericn 
Ihc  passage  of  light   through  the  pupiL     In    other    cut 
pterygium,  except  that  it  is  unsightly,  gives  the  patient  DOiD 


This  form  of  hypertrophy  of  the  conjunctiva  is  CO 
among  the  natives  of  India,  and  In  the  majority  of  cases 
in  superficial  ulceration  of  the  margin  of  the  cornea,  the 
gium  commencing  at  this  spot,  and  gradually  extending  it*tlf 
outnards,  In  other  instances  it  appears  to  depend  upon  ibc 
irritation  caused  by  small  particles  of  sand  and  dust,  whiih, 
finding  their  way  into  the  eye,  are  washed  by  the  tiais  lUong  ihf 
palpebral  sulcus  to  the  lacus  lachrymalis  ;  the  constant  irriiaiiwt 
thus  produced  leads  to  hypertrophy  of  the  conjunctiva  ai  th< 
inner  comer  of  the  eye. 

7Wa/HifH/,—T\ie  pterygium  must  be  dissected  away  from  tlH 
surface  of  the  globe.    The  patient  having  been  placed  under  l^ 

•  OfMkalmii  llnifiliii  Rtfvrli,  11).  p.  153. 
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influence  of  ctlicr,  his  eyelids  are  to  be  separated  with  a  stop 

speculum,  the  thickened  conjunctiva  la  seized  with  a  pair  of 

forceps,  or  a  hook,  about  pju   .. 

midway  between  the  sen  ' 

lunar  fold  and  the  cornc 

and  a  cataract  knife  ot  ..    ^^^^^^^^^^^^^^^^\,j!^ 

pair  of  scissors  (Fig.  33)     "SHPi^^l^H^^  '~^ 

being  passed  beneath  ihc 

conjunctival  growth,  it  is 

to  be  dissected  from  the 

sclerotic  as  far  outwards  as  the  semilunar  fold,  and  also  from 

the  front  of  the  cornea,  should  it  have  extended  so  far  ;  the 

edges  of  the  wound  in  the  conjunctiva  should  then  be  brought 

together  with  one  or  two  fine  catgut  sutures.    The  success  of 

the  operation  depends  upon  our  removing  the  whole  of  the 

hj-pertrophied   conjunctiva.      After    the    operation    cold-water 

dressing  may  be  applied  to  the  eye,  until  the  wound  of  the 

conjunctiva  has  healed. 

Hypertrophy  of  the  Conjukctiva  is  by   no  means  of  Hvraii. 
uncommon  occurrence,  following  suppur.itive  or  other  forms  of  From  ii^ 
conjunctivitis.    The  villous  structure  is  principally  involved,  and  *'»°'''™°' 
tlie  disease  is  therefore  generally  confined  to  the  palpebral  por- 
tion.    Hypertrophy  of  the  conjunctiva  Is  frequently  described 
as  "granular  conjunctivitis,"  the  enlai^ed  villi  presenting  much  villi 
tbe  appearance  of  the  granulations  of  a  wound*  (Fig.  34) ;  the  i,r1ed.°* 
distinction  between  them  has  already  been  insisted  on  in  an 
earlier  part  of  this  chapter. 

This  affection  may  be  complete  or  partial,  one  or  both  lids,  or 
only  a  portion  of  either  of  them,  being  involved. 

On  everting  the  eyelids,  the  mucous  membrane  appears  red  M.iy  cau* 
and  rough,  presenting  in  fact  very  much  the  appearance  of  a  ^e? 
healthy  granulating  sore.  The  uneven  surface  of  the  conjunc- 
tiva, by  rubbing  againit  the  cornea,  in  the  course  of  lime  may 
reader  It  opaque  and  vascular  ;  but  this  hypertrophy  of  the 
conjunctiva  is  by  no  means  so  frequent  3  cause  of  vascular 
opacity  of  the  cornea  as  granular  conjunctivitis. 

1  K.   Slellwag 
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I  Tnaimini.       Trealment. — In  Ihe  majorily  of  instances  of  hypcitxopt;'  ■ 
the  conjunctiva,  the  stale  of  the  patient's  general  health  will  t>. 


found  to  be  at  fault,  and  this  wc  must  impiove  b>'  tonio,  w 
other  appropriate  treatment,  before  we  can  hope  for  any  unewl- 
ment  in  the  condition  of  the  conjunctiva. 

An  aUnosl  incredible  variety  of  local  applications  have  bca 
advocated  from  time  to  time  for  the  cure  of  this  atTection.  I 
recommend  the  following  plan  of  treatment  in  severe  cases  r- 
The  lids  should  be  everted  as  shown  in  Fig.  34,  and  the  bjpef- 
trophied  conjunctiva  may  then  be  scariAed.  the  bleeding  bcinf 
encouraged  by  wiping  away  the  clots  of  blood.  When  tht 
bleeding  has  ceased,  the  mucous  membrane  iJiould  be  dried 
with  a  soft  cotton  rag,  and  a  strong  solution  of  tsnnic  »6d 
in  glycerine  may  be  painted  over  the  part.  This  xppliadlOB 
should  be  used  every  day,  and  if  it  does  not  succeed  in  mJudiii 
ihe  enlarged  viUi,  we  may  employ  a  solution  of  chromic  xcid  is 
the  same  way. 

In  less  sei'ere  cases,  the  lids  having  been  ci-crted,  the  ci>ii 
juncliva  may  be  sprinkled  over  with  powdered  acetate  oflcj^ 
or  sulphate  of  copper  may  be  applied  to  the  surface  oX  iK. 
hyp«rtrophied  tissue ;  a  crjsial  ol  the  latter  salt  lijfhtly  dram  . 
over  the  surface  of  the  conjunctiva  twice  or  three  timn  a  « 
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for  a  month,  may  prove  advantageous.  Tannic  add  dusted  into 
the  patient's  eyes  every  morning  has  been  a  favourite  local 
application  with  many  surgeons,  and  is  no  doubt  often  of  marked 
service  in  cases  of  this  kind. 

Atropmv  of  the  Conjunctiva  most  commonly  results  a 
from  diphtheritic  or  granular  conjunctivitis  ;  chemical  agents,  J 
by  destroying  the  tissue,  may  induce  similar  results. 

The  atrophied  structure  presents  a  white  and  shining  appear- 
ance, and  as  a  general  rule  occurs  in  patches.     In  consequence  F' 
of  the   naturally  smooth   and  soft  mucous   membrane  being  p; 
replaced  by  the  atrophied  tissue,  irritation   of  the  cornea,  and 
ultimately  vascular  opacity  of  that  mosi   important  structure, 
are  frequently  produced.     The  atrophied  conjunctiva  is  further  ^'i 
apt  to  contract,  so  that  the  lids  are  shortened  frum  side  to  side, 
ajid  their  margins  incuned  (cntropium). 

We  arc  of  course  utterly  unable  to  restore  the  atrophied  N 
raucous  membrane,  but  fortunately  we  may  prevent  or  cortecl 
its  baneful  effects  by  the  means  I   have  described  under  the 
heads  of  entruplum  and  vascular  opacity  of  the  cornea. 

RELAJtAiiON   OF  THE    CoNjUNcriVA  is  seldom  met  with  R 
unless  among  old  people,  and  then  it  occurs  from  the  absorption  ti 
of  the  adipose  tissue  of  the  orbit,  and  the  sinking  inwards  of  ^ 
the  eyeball,  the  conjunctiva  being  left  hanging  loosely  from  its 
attachments  over  the  globe.    The  folds  thus  formed  are  most 
marked  towards  the  inner  angle  of  the  eye. 

Astringent  lotions  usually  constrict  the  conjunctiva  sufficiently  U 
to  overcome  any  inconvenience  the  patient  may  experience  from  ^ 
this  condition  ;  but  if  these  fail,  a   portion   of  the   superfluous 
membrane  must  be  snipped  off;  the  edges  of  the  wound  unite 
and  effectually  remedy  the  complaint. 


e  into  the 


of  CEdeji 

among 


Serous  Effusion  taking  ph 
the  conjunctiva  is  by  no  means  a 

old  and  anaemic  people,  suffering  from  a  relaxed  condi 
the  mucous  membrane ;  it  may  be  induced  by  an  attack  of 
simple  conjunctivitis  or  some  such  cause.  The  effusion  gene- 
rally comes  on  suddenly,  and  the  cedema  may  be  so  great 
Khjtl  the  conjunctiva  bulges  forwards  over  the  cornea,  having 


V  m 


188  EFFl'SION  OF  BLOOD. 

much  the  appearance  of  a  yellowish,  jelly-like  mass  ;  there  i: 
dii-        purulent  discharge  frotn  the  ej-e.    There  is  little  or  no  pain  tl 
'^i         the  eye,  and  although  it  often  happens  that  the  patient  \% 

alarmed  as  to  his  condition,  we  may  quiet  his  fears  by  assunii 
J1  rfecH.  him  that,  beyond  the  shght  amount  of  stiffness  caused  by  tl 

effusion,  no  ill  effects  are  likely  to  follow. 

•■roniia-       Serous  effusion  m.iy,  however,  occur  quite  independently  e 

,  or '         old  age,  from  inflammation  of  the  conjunctiva,  or  of  the  neigh- 

'">'•        bouring  structures,  or  from  remote  causes— as,  for  instance, 

disease  of  the  heart  or  kidneys.     Excluding  ihrse  cases,  simpki 

serous  effusion  is  a  matter  of  little  or  no  consequence  ; 

rally  appears   suddenly,  and  slight  pressure  over  ihe  lids   I 

ply  means  of  a  compress  and  bandage  causes  it  to  disappear  after* 

wiirt.       jg^  hours.     Should  the  oedema  be  very  considerable,  v 

iciHre,      puncture  the  jelly-like  mass  with  a  needle,  and  allow  the  s< 

escape,  subsequently  applying  a  pad  and  bandage  over  the  ey&  1 
rusio"!         Effusios  OF  Blood  may  take  place  into  the  connect 
UKio.    jjjj^g  qC  iiig  conjunctiva,  either  as  the  result  of  a  blow  o 
im  violent  siraining^as,  for  instance,  in  whooping-cough.   It  i 

LinUig.      likewise,  from  fracture  of  the  bones  of  the  orbit,  and  i 

from  any  cause  by  which  the  bloodvessels  of  the  pari  are  r 

tured.     The  effused  blood  is  at  tirst  of  a  deep  red  colour,  i 

disposed  in  blotches  of  greater  or  less  extent  beneath  the  c 

junciiva,  often  encircUng  the  cornea;  as  it  becomes  absorbet^  " 

various    hues  of  discoloration  are  produced.     It  occasionally 

'""'■        happens  that  the  mucous  membrane  is  slightly  raised  from  its 

normal  position  by  a  clot  of  blood  of  this  kind  :  under  any  cil> 

cumsiances,  it  presents  a  very  unsightly  appearance,  and  wen 

generally  applied  to  for  the  relief  of  the  disfigurement,  n 

than  of  the  pain  or  inconvenience  which  it  causes. 

alb-  Blood  effused  in  this  situation  is  usually  speedily  absorbc 

"  ■        and  the  process  may  be  geneially  hastened  by  appt^-ing  a 

press  and  bandage  over  the  eye.  Should  the  effusion  depend  ol 
the  straining  efforts  made  by  a  person  suffering  from  whoopiq 
cough,  it  is  not  likely  to  become  absorbed  until  the  violence  0 
the  liis  of  coughing  has  lessened  ;  we  may,  however,  safd] 
relieve  the  minds  of  friends  from  any  anxiety  they  may  fcel  ■ 
to  the  uhimaie  issue  of  the  case. 
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TUMOURS  OF  THE  CONJUNCTIVA. 

Entozoa  occasionally  grow  in  the  connective  tissue  of  the  Entozoa. 
conjunctiva ;  hydatid  cysts,*  and  filaria,t  have  been  met  with  in 
this  situation. 

A  Polypus  may  spring  from  the  mucous  membrane  of  the  Polypi. 
conjunctiva,    appearing    generally    as    a    small    tumour,    but  ^1^^ 
occasionally  increasing   to    the    size    of  a  hazel-nut.    These 
growths  are  usually  pedunculated,  and  of  a  light  pinkish  colour, 
10ft,  and  in  fact  presenting  precisely  the  same  appearances  as 
smilar  formations  in  the  nostrils  or  other  parts  of  the  body, 
with  which  also  they  are  identical  in  structure,     Polypi  in  this 
sitaation  cause  the  patient  no  pain  or  inconvenience,  unless 
the}'  attain  a  considerable  bulk.    They  may  be  removed  with  a  Easily 
pair  of  scissors,  being  snipped  off  together  with  a  fold  of  the  '*™*'^^- 
conjunctiva  from  which  they  grow. 

Fatty  Tu.mours  of  small  size  sometimes  spring  from  the  Fatty  Ti 
connective  tissue  of  the  orbital  conjunctiva.     These  tumours  ****^"**^ 
have  a  yello*-,  unctuous  appearance,  and  seldom   cause  any 
pain  or  inconvenience  to  the  patient,  except  from  their  size  and 
unsightly  appearance.     There  is  no  difficulty  in  removing  them. 
The  tumour  must  be  seized  with  a  pair  of  forceps,  and  cut  away  must  be 
with  a  fold  of  the  conjunctiva  from  which  it  springs.    The  eye     "*°^ 
should  subsequently  be  kept  closed  with  a  pad  and  bandag.*,  till 
the  wound  in  the  conjunctiva  has  healed. 

\Vari>  of  THE  Conjunctiva  are  occasionally  met  with.  Warts. 
Thc\  usually  grow  from  the  surface  of  the  mucous  membrane, 
ftcar  the  margin  of  the  cornea,  and  are  of  a  greyish  colour. 
Their  surface  is  smooth,  and  a  few  fine  hairs  may  usually  be 
J«n  growing  from   them.     These   small   tumours   should  be  To  be  re- 
fcnoved,  and  a  portion  of  the  conjunctiva  from   which  they 
RTrm-  included  in  the  incision,  otherwise  they  are  almost  sure 
to  return. 
C\M^  OF   THE   Conjunctiva    are    rarely  met  with;  they  Cvbr«,. 


*  *'0p'.thalmic  Medicir.c  and  Surgery,**  by  \V.  Jones,   p.   685,  3rd 
■       million. 

^  "  Annales  d'Oculistiquc,"  t.  xv.  p.  133. 
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DISEASES  OF  THE  CARUNCLE. 


Should  be 
mnoved. 

Epithb- 

LIOMA. 


Sakcoma* 


are  seldom  larger  than  a  pea,  and  their  semi-transparent 
appearance,  particularly  when  examined  by  oblique  lighti  at 
once  indicates  their  nature.  These  cysts  have  been  known  to 
contain  hydatids. 

A  cyst  growing  in  this  situation  should  be  completely  re* 
moved,  together  with  the  conjunctiva  from  which  it  grows. 

Epithelioma  of  the  conjunctiva  rarely  commences  on  the 
mucous  membrane  of  the  globe  of  the  eye,  but  has  in  many 
instances  been  known  to  spring  from  the  connective  tissue  of 
the  palpebral  conjunctiva.  I  have  already  described  the  leading 
symptoms  of  this  form  of  disease  when  discussing  the  atiections 
of  the  eyelids,  and  it  will  therefore  be  unnecessary  for  me  to 
enter  further  on  the  subject  at  present. 

Sarcomas  growing  from  the  conjunctiva  are  of  rare 
occurrence.  I  lately  met  with  an  instance  of  this  kind,  the 
cells  of  the  morbid  growth  being  coloured  with  dark  brown, 
almost  black  pigment.  Several  instances  of  the  kind  are  recorded 
by  M.  Wecker.*  Growths  of  this  description  should  be  excised 
as  early  and  completely  as  possible. 


Dtsbasbs 

r)r  THB 

<'abunclb. 


Hyper- 
trophy. 


Apply  tinct. 
npii,  or 
cup.  sulph« 


Diseases  of  the  Caruncle.— The  caruncula  lachr>malis 
is  a  small,  reddish,  conical  body,  situated  at  the  inner  canthus 
of  the  eye.  It  is  composed  of  a  mass  of  Meibomian  glands,  and 
is  covered  by  a  continuation  of  the  conjunctiva.  A  few  rine 
hairs  grow  from  its  surface. 

The  caruncle  participates  in  all  the  affections  to  which  the 
conjunctiva  is  subject,  and  in  some  few  cases  it  becomes 
chronically  enlarged,  looking  like  a  small  mass  of  Horid  i^ranu- 
lations  springing  from  the  inner  angle  of  the  eye.  Under  these 
circumstances  it  may  extend  itself  behind  the  upper  and  lower 
lids,  and  if  touched  is  apt  to  bleed. 

Tincture  of  opium  applied  to  the  enlarged  gland  everyday^ 
by  means  of  a  camcl's-hair  pencil,  usually  effects  a  cure  in  suchm 
cases;  or  it  may  be  necessary  to  smear  it  with  sulphate  ©^ 


•  << 


Ma-adies  des  Yeux,"  torn.  L  p.  109.     Secal-w  a  case  in  *'  HanJy- 
Book  of  Ophthalmic  Surgery,"  by  J.  Z.  Laurence  and  R.  C.  Moori^ 

p.  6a 
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copper.     It  is  not  advisable,  if  it  can  be  avoided,  to  excise  the  Muit  not  be 
superfluous  growth,  because,  should  the  caruncle  subsequently 
become  atrophied,  the  lachrymal  puncta  are  displaced  inwards, 
and  troublesome  epiphora,  with  its  consequences,  occurs. 

A  polypus  springing  from  the  caruncle  should  be  snipped  off 
with  a  pair  of  scissor«,  and  the  surface  from  which  it  grew 
touched  with  caustic  ;  a  little  bleeding  is  apt  to  occur  after  this 
'•peration,  but  a  sponge  pressed  firmly  over  the  corner  of  the 
e)'e  for  a  few  minutes  will  stop  the  haemorrhage. 


CHAPTER  VIII. 
DISEASES  OF  THE  CORNEA. 

Keratitis — Keratitis  Punctata — Acute  Suppurative  Keratitis- 
Subacute —  Ulceration — Hernia — Staphyloma — Fistula—'Opa- 
cities — Vascular  Opacity — Conical  Cornea — Spherical  Pel- 
lucid Protrusion  of  Cornea — Injuries  of  the  Comea^^ Abra- 
sions— Contusions — Penetrating  1  Voumls — Foreign  Bodies'^ 
A  reus  Senilis —  Tumours. 


Kbkatitis 
Pathology. 


Infiltration 
of  the 
rornea. 


Konnation 
of  veueLi. 


Dr.  A.  Alt  remarks  that,  from  a  pathological  point  of  new. 
parenchymatous,  pannus,  phyctacnular.  and  some  forms  of  tnn- 
matic  keratitis,  must  all  be  classed  under  the  type  of  infiltration- 
keratitis.  "  When  the  infiltration  is  confined,  as  is  the  rule,  to 
the  inner  part  of  the  cornea,  the  epithelium  remains  unaltered; 
it  affects  the  lamella:  nearer  the  surface ;  the  epithelium  is  almp 
found  in  a  pathological  condition.  It  appears  microscopicalh' 
/;/  toto  irregular,  and  lacks  its  normal  lustre  and  smoothness; 
microscopically,  we  find  its  cells  \Qvy  irregular  in  shape,  granular 
and  much  enlarged,  so  that  the  whole  of  the  epithelial  la}Tr 
covering  the  infiltrated  portion  of  the  parenchyma  is  somewhat 
thickened.  This  thickening  may  furthermore  be  due  to  serious 
imbibition,  or  to  proliferation  and  new  formation  of  cells.  The 
corneal  lamelLx  surrounding  the  infiltrated  part  appear  in  no 
wav  altered/** 

The  infiltration  may  lie  completely  absorbed,  and  the  cornea 
resume   its  normal  apjKarance.    At  times,  bloodvessels  fonn 


•  i( 


Ixxturcb  on  the  Human  Evf,"  by  Dr.  A.  Alt,  p.  13, 
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from  the  cells  or  from  protoplasmatic  offsets  (growing  from  the 
marginal  vessels)  which  gradually  become  hollow,  and  are  sub- 
sequently lined  with  endothelium.  During  the  process  of 
recovery  these  newly-formed  vessels  either  disappear,  or  in  rare 
cases  remain  persistent. 

If  the  infiltration  involves  the  comeo-scleral  tissue,  it  some- 
times produces  sclerosis,  which  is  erroneously  called  interstitial  Sclerosis. 
keratitis  ;  but  is  in  truth  the  result  of  the  growth  of  connective 
tissue  between  the  lamellae  and  into  the  corneal  canals,  causing 
the  greyish  colour  of  these  parts. 

SymptofHs. — In  cases  of  keratitis  the  cornea  presents  an  Symptoms, 
opaque  appearance,  either  throughout  its  whole  extent,  or  in  mMdy^' 
pons.     Under  any  circumstances,  the  disease  is  usually  more  labial. 
advanced  in  one  part  of  the  cornea  than  another.     It  generally 
commences   towards  the  circumference  and  spreads  inwards, 
but  as  it  advances,  the  part  first  attacked  may  become  trans- 
parent, while  another  portion  of  the  cornea  grows  hazy.    The 
diseased  portion  of  the  cornea  is  not  only  opaque,  but  its  surface 
resembles  in  appearance  a  piece  of  ground  glass.    This  uneven  Ground- 
condition  of  the  anterior  layer  of  the  cornea  is  best  seen  by  the  face!  ^^^ 
lateral  method  of  illumination,  and  in  fact,  unless  examined  in 
this  way,  may  be  overlooked.     The  immediate  effect  of  these 
structural  changes  is  to  render  the  patient  more  or  less  blind,  by 
interfering  with  the  transmission  of  light  to  the  retina. 

In  the  active  stages  of  the  disease,  a  part,  if  not  the  whole  Sclerotic 
circumference  of  the  cornea,  is  surrounded  by  a  zone  of  injected  '**"** 
subconjunctival  vessels,  similar  to  that  seen  in  iritis.     In  addi- 
tion to  the  *^  sclerotic  zone,*'  numerous  minute  vessels  appear  VeueU  ex- 
in  the  cornea,  forming  a  semicircle  at  the  circumference  of  its  J^roe?*^ 
upper  or  lower  section,  or  it  may  be  an  entire  circle  round 
the  cornea.    The  vessels  run  from  the  margin,  for  about  the 
eighth  of  an  inch  inwards,  towards  the  centre  of  the  cornea. 
by  the  unaided  eye  these  small  vessels  cannot  be  distinguished 
frcrtn  one  another,  and  the  affected  margin  of  the  cornea  apf>ears 
as  if  it  had  been  stained  with  a  narrow  band  of  vermilion,  or 
smeared  with  blood.* 


"  Diseases  of  the  Eye,'*  by  Dixon,  3rd  edition,  p.  88. 

n 


I 


194 


KERA  TITIS. 


The  a.inount  of  vascularity  of  the  subconjunctival  tissue  a 
cornea  will  vary  with  the  intensity  and  progress  of  (he  k 
tills.  In  subacute  and  chronic  cases  these  symptoms  may  I 
wholly  wanting  ;  neverlheless,  the  cornea  presents  the  pecultl 
ground-glass  appearance  of  kt^ratilis.  In  the  m 
the  orbital  conjunctiva  is  congested. 

The  patient  may  complain  of  lachrymation,  and  some  ii 
'   ance  of  light,  but  be  is  most  solicitous  about 
vision,  of  which  he  becomes  painfully  conscious  if  the  c 
extend  to  the  centre  of  the  cornea.     It  is  surprising  what  act 
picte  impediment  to  useful  sight,  even  a  slightly  nebulous  S 
of  the  cornea   may   prove,  if  situated   directly   i 
vision.  Intolerance  of  light  and  lachrymation  are 
features  in  keratitis,  so  long  as  the  epithelial  layer  of  the  c< 
is  but  slightly  affected  ;  if  these  cells  become  destroyed,  and  the 
peripheral  distribution  of  the  nerves  exposed,  not  only  do« 
the  patient  suffer  from  photophobia,  but  complains  also  of  con- 
siderable pain  in  the  eye,  and  ciliary  neurosis. 

The  natural  tendency  of  keratitis  is  tu  terminate  in  rccovor* 
although  the  process  is  frequently  a  tedious  onf,  extending  over 
a  period  of  several  weeks  or  months,  the  disorder  often  attacking 
lirsl  one  eye  and  then  the  other  before  it  Anally  subsides,  and 
we  should  warn  our  patients  of  this  before  undertakinf;  ibc 
charge  of  the  case ;  nor  can  we  overlook  the  fact  thai  in 
neglected  insianccs  of  keratitis  the  iris  may  become  in  vohxd,  and 
the  danger  be  only  discovered  after  the  cornea  has  cleared.  Wc 
may  suspect  complications  of  this  description,  or  c\-en  the  exten- 
sion of  the  disease  to  the  choroid,  if  during  an  attack  of  appuctn 
keratitis  the  patient  complains  of  much  ciliary  netifAlgu,  paio 
on  pressure  over  the  ciliary  body,  and  photophobia.  Our  pnc- 
nosis  vrill  be  far  from  favourable  under  such  circuntstances ;  fact 
unless  in  these  exceptional  and  complicated  casea,  the  greatci 
number  of  instances  of  keratitis  make  good  recoveriet. 

The  disease  is  met  with  among  people  of  nil  ages  iind  dauB, 
but  the  m.ijority  of  cases  occur  among  young  and  lickly  dkildmL 
1  shall  subsequently  refer  more  particularly  to  instaticn  wIsH 
from  inherited  syphilis.  Keratitis  may,  however,  comcoaqnte 
independently  of  any  specific  influences,  and  it  is  oftca  dllBcnli 
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to  assign  any  positive  cause  for  its  appearance  ;  occasionally  it 
is  a  consequence  of  irritation  by  a  foreign  body  or  wound  of  the 
cornea. 

TreatmenL — Counter-irritation  in  the  form  of  an  issue  opened  Tnatuunt. 
in  the  skin  of  the  temple,  or  a  succession  of  blisters  established  P>"nter. 
in  this  situation,  are  doubtless  most  serviceable,  and  hasten  the 
reparative  process  in  keratitis.     Indeed,  I  know  of  no  disease  of 
the  eye  so  directly  benefited  by  counter-irritation,  and  it  should 
almost  invariably  form  a  part  of  our  treatment. 

It  is  necessary  to  drop  a  weak  solution  of  atropine  into  the  Atropine. 
affected  eye,  so  as  to  keep  the  pupil  dilated ;  by  this  means  we 
diminish  the  secretion  of  aqueous,  and  preserve  the  iris  at  rest  Rust. 
— both  desirable  objects  in  the  treatment  of  these  cases.  If  the 
tyz  is  irritable  I  usually  order  my  patients  to  keep  it  closed  by 
means  of  a  bandage,  applied  over  the  eyelids,  to  be  worn  during 
the  day,  but  discontinued  at  night.  No  further  local  treatment 
is  nccessar)-. 

The  patient's  general  health  must  be  carefully  attended  to ;  impiove 

,.  r       1        •  \     r  the  general 

tonics,  a  generous  dictar)-,  fresh  air,  exercise,  and  often  stimu-  health. 
lanta  are  demanded ;  leeches  and  antiphlogistics  I  simply  men- 
tion, in  order  that  I  mav  condemn  their  use  in  cases  of  keratitis. 
In  instances  arising  from  the  presence  of  a  foreign  body  in  the 
eye,  the  offending  substance  must  be  removed.  If,  after  an 
injury,  there  should  be  much  irritation  and  pain  in  the  eye,  cold  Remow 
compresses  may  be  kept  constantly  applied,  and  opium  is  often 
seniceable  in  allaying  irritation. 

SvFHii.rnc  Keratitis.— I  have  still  to  make  a  few  remarks  Svim- 
upon  a  special  variety  of  the  disease,  described  as  inherited  t,t*iX  ^** ' 
s>philitic  keratitis.  We  arc  indebted  to  Mr.  Hutchinson  for 
the  investigation  of  this  affection  of  the  eye.  From  a  large 
collection  of  clinical  material  he  has  been  enabled  to  show,  that 
the  majority  of  the  cases,  formerly  described  as  **  strumous'  and 
*•  interstiiiaF  corncitis,  are  of  syphilitic  origin.*  The  following 
case  affords  a  good  illustration  of  the  origin  and  progress  of  this 
affection  : — 

♦  OththalmU  Hoipital  Report s^  vol.  i.  ))|).  191   and  226:  .ind  vol.  ii. 
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Cisc.  J    j^^  £)^^   aged  sixteen,  was   brought  to  the   Ophthalmic 

Hospital  by  his  father,  on  the  2nd  of  September,  suflfering  from 
syphilitic  keratitis.  The  man  informed  me  he  had  had  five 
children,  and  that  seventeen  years  ago,  after  the  birth  of  his  eldest 

Primary       son,  he  Contracted  syphilis.     There  seemed  no  reason  to  doabt 

parent?  °  that  he  then  had  chancre,  which  was  followed  by  enlargement 
of  the  glands  of  the  groins,  and  secondary  symptoms.  J.  was 
bom  a  year  afterwards,  and  inherited  the  disease  from  which  bis 
father  was  suffering.  I  had  an  opportunity  of  examining  bis 
elder  brother ;  he  was  perfectly  free  from  any  trace  of  the 
syphilitic  taint ;  but  my  patient,  who  is  the  second  son,  and  his 
two  younger  brothers,  bore  evidence  of  the  existence  of  tbt 
disease  in  the  state  of  their  incisor  teeth. 

Keratitis  in  J.  was  a  well-grown  and  remarkably  intelligent  lad ;  he  stated 
that,  as  far  as  he  could  remember,  he  had  enjoyed  uninterrupted 
good  health  up  to  the  present  time,  and  that  the  affection  of  the  eye 
from  which  he  was  suffering  commenced  about  six  weeks  prior 
to  his  coming  to  the  hospital.  In  the  first  instance,  he  noticed 
that  objects  held  before  his  left  eye  presented  a  hazy  appearance ; 
ultimately  the  sight  of  the  right  eye  grew  dim  also,  so  that  he 
is  now  nearly  blind.  During  this  time  he  suffered  no  pain  or 
inconvenience  beyond  the  gradual  loss  of  vision. 

Hazy  I  found  both  eyes  in  much  the  same  condition,  the  sclerotic 

.-oroca.  j^j^^  conjunctiva  being  normal,  but  the  cornea  presenting  tbt 
hazy  appearance  of  keratitis,  with  the  characteristic  zone  of 
vessels  round  its  margin  :  and,  in  addition  to  this,  flocculent- 
looking  spots,  of  a  whiter  hue  than  the  rest  of  the  hazy  cornea* 
were  scattered  throughout  its  substance. 

On  examining  this  boy's  teeth,  the  superior  incisors  woe 
found  to  be  widely  separated  from  each  other  and  club-shapedt 
their  thin  cutting  edges  being  notched  in  the  manner  described 
by  Mr.  Hutchinson  as  pathognomonic  of  inherited  s\'philis,  and 
plainly  indicating  the  primary  cause  of  the  disease  from  which 

Trratmmt,  he  was  Suffering.    The  following  mixture  was  prescribed  :— 

Hydrarg.  bichlor gr.j. 

Potas.  iodid 5J* 

Aquai 5^'"j- 
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Half  an  ounce  to  be  taken  twice  a  day  after  meals.  He  was 
also  ordered  to  rub  a  drachm  of  mercurial  and  belladonna  oint- 
ment over  the  forehead  and  eyebrows  for  twenty  minutes  every 
night ;  blisters  were  applied  to  the  temples  ;  and  lastly,  I 
directed  him  to  take  regular  exercise,  and  a  full  and  varied 
diet. 

The  medicines  were  used  perseveringly  ;  and  on  the  20th  of 
September,  the  report  states  that  the  left  cornea  was  decidedly 
less  opaque  than  at  the  commencement  of  the  month.  The 
mercurial  ointment  was  now  discontinued,  but  the  mixture  was 
On  the  15th  of  October  his  eyes  were  very  much 
r,  and  the  iodide  of  iron  was  substituted  for  the  bichloride 
of  mercury.  A  month  later  both  cornea  were  perfectly  trans-  Recovery 
parent,  no  vestige  of  the  keratitis  remaining.  perfect. 

In  a  series  of  instances  of  keratitis  and  iritis  occurring  under 
these  circumstances,  Mr.  Hutchinson  noticed  a  peculiar  forma- 
tion of  the  incisor  teeth,  which  led  him  to  the  conclusion  that  Bv  s>-phi. 
their  condition  might  be  relied  upon  as  an  important  test  of  the  ^"'<=  *^****' 
existence  of  inherited  syphilis.    A  few  delicate  prominences  are  Notched 
noticed  on  the  edges  of  the  central  incisors  :  these  jn^dually  ?°^  v^sy 

o  rf  incisors. 

wear  away  after  the  child  has  used  them  for  a  time,  and  the  free 
border  of  the  tooth  then  becomes  curved.  A  very  common 
appearance  of  the  syphilitic  incisors  is  where  some  arc  notched 
and  others  conical  or  pegg>'.  These  are  the  permanent  teeth  ; 
in  the  case  of  the  temporar\'  set,  although  often  misshapen, 
irregular,  and  decaying,  these  characteristic  forms  are  not 
apparent. 

J.  N.  D.'s  teeth  were  notched  and  irre<;ular,  and  so  were  his 
younger  brothers' ;  but  it  was  rather  the  condition  of  my  patient's 
ejcs  which  led  me  at  once  to  suspect  that  the  keratitis  from 
vhich  he  was  suffering  was  syphilitic.  In  non-specific  inflam- 
mation of  the  cornea,  it  is  by  no  means  an  uncommon  thing  to 
stt  a  portion  of  its  laminated  structure  remaining  transparent, 
»hiic  other  parts  present  a  ground-<:lass  appearance.  This  is  character- 
also  the  case  in  syphilitic  keratitis  ;  but  in  this  fonn  of  disease  ^^"'^  paichy 

-  r  »  opaaty. 

the  hazy  cornea  is  always  dotted  over  with  patches  of  a  denser 
'.filtration  than  that  of  the  rest  of  the  tissue,  unless  the  case  be 
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near  recovery,  when  these  patches  gradualiy  disappear,  and  d 
cornea  ultimately  resumes  its  usual  transparency.* 

Syphilitic  keratitis  is  almost  always  symmetrical,  although  a 
considerable  interval  may  separate  the  onset  of  the  disease  in 
the  two  eyes.  Its  average  duration,  if  brought  early  under 
treatment,  does  not  exceed  four  or  six  months.  Th^c  is  W  ■ 
y  tendency  either  to  the  formation  of  abscess  or  ulceration.  Ttk 
majority  of  cases  certainly  recover  (unless  complicated  wil 
iritis  or  irido-choroiditi^),  although,  if  the  process  of  cure  be  M 
to  Nature,  it  may  take  a  very  long  time  before  the  d 
n  subsides  ;  on  the  other  hand,  if  assisted  by  apj 

a  comparatively  speedy  recovery  may  be  expected. 

It  is  rare  to  meet  with  an  instance  of  inherited  syphilid 
keratitis  occurring  in  a  child  under  four  yeais  of  age  ;  opacU 
of  the  vitreous  and  lens  from  the  same  cause  seldom  nuikt  d 
appearance  before  the  adult  period  of  life.  Inherited  syphifid 
iritis,  on  the  other  hand,  generally  commences  when  the  »  ' 
Is  a  few  months  old. 

Tlu  TreatiiuHt  of  syphilitic  keratitis  should  con 
in  attending  to  the  patient's  general  health,  and  keeping  H 
system  in  good  working  order,  by  simple,  but  at  the  same  tin 
nourishing  food,  with  plenty  of  fresh  air  and  exercise.  Wl 
regard  to  drugs,  mercury  must  be  judiciously  used  fortheciUM 
this  disease  ;  it  may  be  administered  most  conveniently  in  mq 
such  mixture  as  that  referred  to  above.  In  addition,  ndU 
children  may  be  ordered  cod-liver  oil  and  iron.  t 

If  there  be  no  congestion  of  the  vessels  of  the  sclerotic  4 
conjunctiva,  a  solution,  consisting  of  l»-o  grains  of  iocfidel 

n  ounce  of  water,  may  with  advantage  be  di 
into  the  eye  twice  a  day.  In  almost  all  cases,  an  issue  optM 
in  the  sLin  of  the  temple  will  prove  serviceable.  A  (old  of  d 
integument  being  nipped  up  between  the  linger  and  thiunbb' 
needle  with  a  few  threads  of  silk  is  passed  through  the  sUb  ;  fl 
thread  is  then  tied  in  a  knot,  and  left  in  this  way  for  thraew 
ot  a  month.     If  the  patient  or  friends  object  le 
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must  apply  a  series  of  small  blisters  over  the  skin  of  the  temples,  BlUcrs. 
but  they  are  not  so  efficacious  as  the  seton. 

Keratitis  Punctata  is  characterized  by  the  presence  of  a  kbkatitis 
number  of  small  spots,  scattered  over  the  posterior  elastic  D«gScra-^* 
lamina  of  the  cornea,  consisting  of  patches  of  degenerated  epi-  '*°?  ©f  p«»- 
thelium.    This  condition  of  the  cells  of  the  posterior  elastic  theiium. 
lamina  is  usually  complicated  with  some  amount  of  general 
haziness  of  the  cornea,  which,  by  interfering  with  the  passage  of 
light  to  the  retina,  renders  the  patient's  sight  very  imperfect 
The  opaque  epithelial  cells  are  shed  from  time  to  time,  and  may  Aqueous 
sometimes  be  seen  floating  about  in  the  aqueous,  which  becomes,  '^    ' 
in  consequence,  more  or  less  turbid.     By  far  the  majority  of 
cases  of  keratitis  punctata  occur  in  'patients   suffering  from 
O'ciitis  or  inflammation  of  its  ciliary  body,  but  we  occasion- 
ally meet  with  instances  of  this  form  of  keratitis  as  a  primary 
aflfection  of  the  cornea. 

Symptoms. — Keratitis    punctata    originating    in    the    cornea 
during  the  early   stages   of  the  disease,   only  slight 


pain  in  the  eye,  and  dimness  of  vision  from  the  opaque  con-  No  pain. 
dition  of  the  cornea.  ^^"  ^°"- 

On  examining  the  eye  we  notice  a  zone  of  congested  vessels  Conges- 
surrounding  the  cornea,  and    usually  there  is  a  considerable 
amount  of  conjunctival  congestion.    There  is  generally  no  difli- 
culty   in    detecting    the    presence    of  the    opaque    spots   on  Dotted 
the  posterior  surface  of  the  cornea ;    they  arc,  however,  best  ^'p*^"^- 
seen  by  means  of  transmitted  light.     The  aqueous  ap|>ears  Muddy 
bomewhat  muddy,  and  flakes   of  degenerated  epithelium  are  ***"~"''- 
occasionally  seen  floating  about  in  it  ;  some  of  these  may  be 
deposited  on  the  iris,  giving  it  a  speckled  appearance.      Hut 
in   the  majority    of    these    cases,    we    have,    superadded    to  Extension 
the   abnormal  state   of  the    cornea,    symptoms    indicative   of  *^'"^' 
disease  of  the  deeper  structures  of  the  eye,  such  as  increased 
tension  of  the  globe,  pain  in  the  globe  of  the  eye,  and  ciliar)- 
neurosis,  intolerance  of  light,  and  inability  on  the  part  of  the 
iris  to  respond   to  its  natural   stimulus,  or  to  the    action   of 
mydriatics. 

The  course  of  this  form  of  keratitis  is  unfavourable  under  Progn   i» 

bad. 
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3ny  circumstances  ;  the  cure  is  ain-ays  a  very  protracted 
and  we  should  be  careful  not  to  give  a  favourable 
until  we  are  sure  that  the  deep  structures  of  the  eye  are  be 
The  Trtattnent  resolves  itself  into  the  use  of  much  the 
means  as  those  recommended  in  cases  of  ordinary 
Atropine  should  be  applied  so  as  to  keep  the  pupil 
In  the  majority  of  instances,  iron  and  quinine,  and  a  ton 
of  treatment,  will  probably  hasten  the  recovery ;   and 
instances  of  this  disease  counter- irritation  is  most   vsi 
in  the  form  of  an  issue  in  the  skin  over  the  temporal 
Should  iritis  or  irido-chorotditis  exist,  as  is  usually  the  case, 
must  be  maJiaged  according  to  the  principles    of  treat 
detailed  in  the  following  pages. 


SuppUKATiVH  Keratitis,  including  abscess  ajid  ul 
the  cornea,  is  characterized  by  so  great  an  increase 
inliKratioji  or  exudation  into  the  cornea  that  its  structure 
destroyed  to  a  greater  or  less  extent, 

I.  Acutt  Suppuralivt  Keralitii  is  attended  with  conm 
able,  often  violent  pain  in  the  alTected  eye,  extending  to 
eyebrow  and  temple.  The  patient  complains  of  iniolersnca 
light  and  epiphora;  the  conjunctiva  is  usually  much  conge 
and  often  considerable  chemosis  exists,  concealing  the  injc 
zone  of  vessels  which  surrounds  the  circumference  of  thecoi 
The  cornea  itself  is  hazy,  and  as  the  disease  advances  mpt 
tion  lakes  place  in  its  laminated  structure.  The  pus 
formed  may  escape  externally,  giving  rise  to  an  ulcer,  or 
bum  into  the  aqueous  chamber  :  lastly,  it  may  gravitate  d 
wards  between  the  layers  of  the  cornea  lo  its  inferior  wc 
forming  a  yellow  opaque  patch,  resembling  in  form  and  sin 
while  mark  seen  at  the  root  of  the  finger-nails,  and  hend 
term  onyx.  The  superior  border  of  this  collection  of  tnatl 
coni-ex,  and  being  situated  between  the  layers  of  the  cora 
does  not  change  its  level  as  an  hypopion  does,  when  the  ps 
bends  his  head  over  to  one  side. 

The  course  which  this  disease  pursues  depends  on  the  ■ 
lion  of  the  abscess ;  if  superiicial,  the  pus  usually  makes  an  C 
iag  for  itself  externally,  and  comparatively  little  injury  t»  1 
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to  the  cornea  ;  the  pressure  of  the  aqueous  from  behind  not  only 
tends  to  force  the  matter  outwards,  but  also  to  keep  the  walls 
of  the  abscess  in  apposition  when  empty,  so  that  the  cavity 
occupied  by  the  pus  is  thus  efTectually  closed,  leaving  however 
a  more  or  less  opaque  patch  in  the  cornea.  Should  it  happen, 
however,  that  the  haziness,  though  slight,  is  near  the  centre  of 
the  cornea,  the  patient  will  complain  grievously  of  the  impair- 
ment of  vision  which  it  produces. 

If  the  abscess  is  situated  deeply  in  the  laminated  tissue  of  the  Bad  if  re- 
cornea  the  matter  is  prone  to  spread  among  the  corneal  fibres, 
and    by   pressure  inflict  irreparable  damage  to  its  structure ;  Comca  dc- 
or  it  may  force  its  way  between,  and  separate  the  posterior      ^ 
elastic  lamina  from  its  attachments.    The  chances  of  its  find- 
ing a  \'ent  into  the  aqueous  chamber,  through  the  posterior 
elastic  lamina,  are  small,  for  an  opening  in  the  latter  mem- 
brane is  immediately  closed  by  the  outward  pressure  of  the 
aqueous.     Under  these  circumstances  the  diseased  action  will  Danger  oi 
ver\'  probably  spread  to  the  iris  and  deeper  stnicturcs  of  the  eye.  to^s."** 
In  cases  of  this  kind  we  can  generally  best  determine  the  condi- 
tion of  the  parts  by  the  lateral  method  of  examination  ;  the 
posterior  layer  of  the  cornea  will  be  seen  bulging  backwards, 
and  often  touching  the  iris,  and  flakes  of  l)nnph  and  pus  may 
usually  be    observed    floating    about   in   the  muddy  aqueous 
humour.    The  flbrous  structure  of  the  iris  will  be  more  or  less  Sif^  of 
hax)',  and  the  pupil,  in  all  probability,  will  refuse  to  dilate  when  *    ^' 
atropine  is  applied  to  the  eye  ;  or  if  the  iris  acts,  the  pupil  may 
assume  all  manner  of  shapes  from  the  existence  of  synechia. 
Under  these  circumstances,  the  pain  in  the  eye  and  side  of  the  Suffering 
head,  from  which  the  patient  suffers,  is  often  excruciating. 

The  prognosis,  then,  in  this  second  class  of  cases,  is  un- 
favourable, for  if  the  posterior  clastic  lamina  be  involved, 
general  inflammation  of  the  glolx:  of  the  eye  may  at  any  time  be 
excited.  In  other  cases,  the  suppuration  and  destruction  of  the 
cornea  continue  until  it  can  no  longer  resist  the  intra-ocular  The  eye 
pressure,  the  degenerated  structure  gives  way,  and  the  contents  °"^ 
of  the  c>'eball  escape ;  or  if  the  rent  in  the  cornea  has  not  been 
vcr>-  considerable,  prolapse  of  the  iris  and  a  staphyloma  may 
occur. 
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Morphia 

\ 

Avoid  U 


Tiu  Treatment  of  Abscess  of  the  camea  must  be  condocicd 
upon  the  same  principle  as  that  of  a  similar  coUection  of  nuUet 
in  any  other  part  of  the  body.  If  the  pain  and  citiar>-  iwuroiis  a 
very  great,  as  is  usually  the  case,  warm  fomeatations  may  I 
constantly  employed,  and  the  subcutaneous  injection  o 
beneath  the  skin  of  the  temple  mual  be  resorted  to.  , 
of  atropine  should  be  applied  to  the  ej'e  every  six  hours. 

Whenever  matter  forms  in  the  cornea,  the  sooner  we  make  ti 
dependent  opening  into  the  pjn  the  belter,  so  as  to  aDow  Ab^ 
pus  to  escape  externally.  In  some  Instances  the  matter  is  thick 
and  cheeselike,  and  will  not  readily  flow  through  an  tncisioti  in  the 
cornea;  if  this  is  the  c.ise,  a  small  scoop  should  be  introduced 
into  the  abscess,  and  its  contents  evacuated.  The  incision  in 
the  cornea  should  take  an  oblique  direction,  to  avoid  the  tUk  of 
running  the  point  of  the  instrument  into  the  anterior  chombci, 
H'hich  is  undesirable,  because  the  presence  of  the  aqucotis  b 
serviceable  in  keeping  up  pressure  from  behind,  and  ibtonK 
the  pus  out  through  the  external  opening  which  we  bavtr  m«le 
in  the  cornea.* 

I  am  in  the  habit  of  administering  chloroform  it 
of  this  kind  :  it  is  otherwise  frequently  difficult  to  conunuidd 
patient's  eye,  and  open  the  abscess  wiih  due  prectsloi 
patient  generally  experiences  great  relief  when  the  R 
been  allowed  to  escape  ;    subsequently  hot  poppy-h 
tions  may  be  used  three  or  four  times  a  day,  and  it 
an  ointment  composed  of  morphia,  belladonna,  and  li 
should  be  smeared  over  the  eyelids,  and  the  eye  kepi  d 
a  light  pad  and  bandage. 

Should  it  appear  that  the  iris  has  become  Jnvolvi 
mcnt  of  the  abscess  in  the  cornea  must  still  bccu 
the  principles  above  detailed ;  but  we  shall  have  to  v 
instillatiotis  of  atropine,  in  order  if  passible  (o  dilate  the  p 
speedily  ns  possible. 

In  some  instances  of  suppurative  keratitis,  the  tend) 
the  afleclion  is  to  spread  mpidly  from  the  original  s 
diwase.  and  yet  the  pain  and  irritation  in  the  eye  majr  k 

"Traiti  do  MnUditi  dci  ^'mi,"  pu  A.  I*.  Dei 
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subsided.     In  this  very  dangerous  class  of  cases  a  solution  of 
sulphate  of  eserine  should  be  instilled  into  the  eye  three  times  a  Eserine. 
day.     A  firm  compress  and  bandage  may  be  applied  over  the 
closed  eyelids,  but  should  the  compress  increase  the  pain  from 
which  the  patient  suffers  it  had  better  be  discontinued. 

1.  Subacute  Suppurative  Keratitis  differs  from  the  acute  form  a.  Sub- 
of  the  disease,  in  that  there  is  no  marked  appearance  of  in-  **^'*  °"^ 
ri.'jnmation  in  the  part,  nor  does  the  patient  usually  complain 
of  much  pain  or  photophobia. 

It  is  most  commonly  met  with  among  persons  in  a  debili-  In  debility, 
tated  state  of  health  ;   we   see  it  for  instance  after  cholera, 
starvation,  or  small-pox,  especially  among  children,  and  it  then 
pursues    a    rapid  course.    The  disease  commences  with  the  Yellow 
appearance  of  one  or  more  patches  of  exudation  and  suppuration,  ^hes. 
situated  in  the  laminated  tissue  of  the  cornea  :  these  spots  extend 
rapidly,  they  coalesce,  and  in  the  course  of  a  few  days,  or  it  may  Abscess. 
be  hours,  a  considerable  portion  of  the  cornea  is  involved. 

The  further  course  of  the  disease  depends  very  much  upon    • 
the  extent  and  rapidity  with  which  the  degenerative  changes 
pro^jiess,  and  also  upon  the  position  of  the  accumulated  matter. 
If  the  pus  has  formed  in  the  anterior  layers  of  the  cornea,  the 
abf>cesb  may  burst  externally  ;  but  should  it  occupy  the  deeper  May  burst 
layers,  so  as  to  involve  the  posterior  clastic  lamina,  it  is  probable  "'^      ^* 
that  the  diseased  action  will  extend  to  the  iris  and  choroid. 
The  conjunctiva  is  then  usually  much  congested,  and  the  destruc- 
tion of  the  cornea  frequently  progresses  rapidly. 

Tht  Trtatmctit  to  be  followed  in  these  cases  must  be  directed  Ttratment. 
towards  the  restoration  of  the  nutritive  powers  of  our  patients,  ^^f^^****^ 
so  as.  if  possible,  to  stay  the  decay  and  death  of  the  cornea.  In 
all  probability  we  shall  have  to  resort  to  stimulants,  a  highly 
nutritious  diet  and  tonics.  Among  the  latter,  the  tincture  of 
muriate  of  iron,  given  in  twenty  minim  doses,  with  a  grain  of 
sulphate  of  quinine,  ever)-  six  hours,  will  sometimes  be  beneficial. 

Should  a  collection  of  matter  take  place  in  the  cornea,  it  must  Open  ab- 
be   evacuated    as   soon   as    jiossible,   in  the  manner  already  **^**"*' 
described,  so  as  to  relieve  tension.     These  cases  are  occasionally  Comprc**. 
influenced  for  good  by  a  compress  carefully  applied  over  the 
c>c.     With  regard  to  the  compress,  it   is  seldom  likely  to  be 
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beneficial  if  it  increases  the  pain  in  the  eye  ;  we  must  then 
slacken  the  bandage,  or  leave  it  off  for  several  hours  during  the 
day,  and  use  poppy-head  fomentations.  Unfortunately  our  best 
efforts  are  too  often  unavailing,  the  destructive  changes  in  the 
cornea  advancing  so  rapidly,  that  we  have  no  time  to  improve 
our  patient's  health.  The  affection,  moreover,  having  a  constitu- 
tional basis,  both  eyes  are  often  involved,  so  that  the  condition 
of  the  patient  is  hopeless. 


Keratitis 
from 
nervous 
lesions. 


Remove 
cause. 


Protect  the 
eye. 


Sinitzin's 
experi- 
ments. 


Removal 
of  cervical 
ganglion. 


Keratitis  from  Nerve  Lesions.— This  form  of  keratitis 
arises  from  defective  innervation  of  the  cornea,  in  consequence  of 
which  its  nutrition  is  impaired,  and  degenerative  changes  such 
as  those  above  described  occur.  The  most  conmnon  cause  of  this 
form  of  the  disease,  are  wounds  or  injuries  affecting  the  super- 
ficial branches  of  the  fifth  nerve.  Thus  we  occasionally  see 
rapid  destruction  of  the  cornea  take  place,  apparently  from  the 
irritation  caused  by  a  foreign  body  lodged  in  the  folds  of  the 
conjunctiva.  Injuries  affecting  the  origin  or  trunk  of  the  nenx 
may  induce  a  similar  train  of  symptoms,  which  when  once  begun 
generally  defy  our  efforts  to  stop  their  progress. 

In  cases  arising  from  peripheral  irritation  of  the  ner\-e,  we 
may,  by  the  removal  of  the  cause,  put  a  stop  to  its  injurious 
effects  on  the  cornea.  M.  Snellen  considers  that  in  the 
analogous  case  of  ulceration  of  the  cornea,  apparently  arising 
from  injury  of  the  fifth  pair,  it  is  from  the  particles  of  dust  and 
dirt  which  then  find  their  way  into  the  eye,  that  the  destructive 
changes  arise.  He  asserts  that  if,  after  injur)'  of  the  ncr\-c,  the 
eyelids  arc  kept  perfectly  closed,  should  ulceration  occur  at  all, 
it  is  ver>'  partial  in  its  effects.* 

Dr.  Sinitzin,  on  the  other  hand,  considers  that  after  injury  to 
the  fifth  ner\e,  ncuro-paralytic  phenomena  occur  whether  the  eye 
is  protected  or  not ;  he  states  that,  having  studied  the  effects 
of  ablation  of  the  superior  ccr\Mcal  ganglion  of  the  s>'mpa- 
thetic  ner\e  upon  the  eye  in  a  large  number  of  experiments, 
he    has  arrived    at  the  following    results  : — i.    Immediately 


•  Annates  d'Ocidistique,  t.  liii.  p.  178;  see  also  a  case  strongly  cott- 
firming  this  view  by  Mr.  Wx^fi^Ophthalmic  Hosp.  Reports^  vol.  v.  p.  177. 
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after  the  ablation  of  this  ganglion,  increased  vascular  injection  H)'peraemia 

of  fundus 

vas  constantly  observable  in  the  fundus  of  the  eye  of  the  same 
side.     Ophthalmoscopic  examination  showed  that  the  choroidal 
vessels    had  increased  in  size,  that    their   anastomoses  had 
become  much  more  distinct,  and  that  in  general  the  fundus  was 
of  a  much  deeper  red  on  the  operated  than  upon  the  sound  side. 
2.  Tlie  temperature  of  the  eye  of  the  operated  side  rose.    In  the  increased 
sac  of  the  conjunctiva  and  beneath  the  capsule  of  Tenon  the   ^^' 
difference  in  temperature  amounted  to  as  much  as  0*9^  to  2*4^ 
Cent.    3.  The  cornea  of  the  side  operated  upon  possessed,  when 
compared  with  the  other,  a  much  greater  capability  of  resistance 
to  the  action  of  foreign  and  neutral  substances.     If,  for  instance, 
a  fine  spiculum  of  glass  w^as   inserted  to  an  equal  depth  into 
each  cornea,  it  always  happened  that,  whilst  on  the  sound  side  the 
spiculum  excited  more  or  less  violent  conjunctivitis,  pannus, 
purulent  infiltration  of  the  cornea,  with  subsequent  ulceration 
and  ultimate  disintegration  of  the  adjoining  tissue,  or  a  more  or 
less  se\'ere   iritis  and  threatening  of  panophthalmitis — on  the 
operated  side  cither  scarcely  any  reaction  occurred,  which  was  Reaction  on 
most  commonly  the  case,  or  at  most  it  was  but  slight.    It  was  also  l^JJJJ^, 
observable  that,  as  Claude  Bernard  has  shown,  the  stronger  the 
animal   the  greater  the  diflferencc  in  the  temperature,  and  the 
sooner  after  the  operation  the  foreign  body  is  inserted  the  greater 
is  the  resistance  exhibited  by  the  sound  side.   4.  The  well-known 
ncuro-paralytic  phenomena,  consequent  upon  section  of  the  fifth  Eflfccisof 
nerve  in  the   skull,   immediately   in   front    of   the    Oasserian  5th  pre- 
ganglion,  do    not  occur    if  shortly  before   this    operation,  or  ^^"'**"* 
immediately  after  it,  the  cer\'ical  ganglion  is  removed.     5.  Even 
when  some  of  these  ncuro-paralytic  phenomena  have  made  their 
appearance  after  section  of  the  fifth,  ablation  of  the  ganglion  will 
cause  them  to  vanish  in  the  course  of  a  few  (two  to  four^  days. 
K  Such  disappearance  is  possible  so  long  as  the  surface  of  the 
cornea  remains  moist  and  polished  ;  if  these  conditions  have 
supervened,  separation  of  the  epithelium,  haziness  of  the  cornea, 
as  well  as  injection  and  swelling  of  the  iris,  they  will  no  longer 
disappear.     7.  The  complete  atrophy  or  destruction  of  the  eye, 
consequent  upon  section  of  the  fifth,  may  still  be  staved  off  if 
the  ganglion  be  removed  during  the  progress  of  the  changes,  the 
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conditions  present  either  remaining  in  statu  quo  or  undergoing 
more  or  less  improvement.  8.  The  ulceration  of  the  lips, 
especially  of  the  lower  one,  following  section  of  the  fifth,  as  well 
as  the  ulceration  of  the  eyelids,  completely  vanish  after  section 
of  the  sympathetic.  9.  For  the  improvement  taking  place  under 
the  four  last  heads  it  is  not  requisite  for  the  animals  to  have 
any  special  protection  from  injury  afforded.  In  Dr.  Sinitzins 
opinion,  the  ncuro-paralytic  phenomena  after  division  of  the 
fifth  occur  whether  the  eye  of  the  side  operated  on  is  protected 
from  irritation  or  not.  10.  The  diminution  of  temperaturCi 
observed  by  various  experimenters  on  the  same  side  after  section 
of  the  fifth,  never  occurs  when  ablation  of  the  s>Tnpathetic 
ganglion  has  been  simultaneously  performed.  Dr.  Sinitzin  says 
that  the  changes  in  the  circulation  appear  to  be  at  the  bottom  of 
these  effects.  Ligature  of  the  carotid,  or  irritation  of  the 
depressor  nerve  of  the  heart,  neutralizes  the  inhibitor)*  effects 
of  the  ablation  of  the  sym])athetic  ganglion  upon  the  ncuro- 
paralytic  phenomena  consequent  on  section  of  the  fifth.* 

The  treatment  in  these  cases,  when  suppuration  is  established, 
is  to  be  conducted  upon  the  same  principles  as  in  the  case  of 
Iridectomy,  abscess  ;  it  may  be  necessary-  to  perform  an  iridectomy  in  order 
to  save  the  transparent  portion  of  the  cornea. 
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L'LCKRATION   AXD    ITS   CONSEQUENCES. 

Ulckration  of  the  Cornea  may  be  conveniently  con- 
sidered under  two  heads,  the  acute  and  subacute,  or  sthenic 
and  asthenic  forms.  In  practice,  however,  we  shall  frequendy 
meet  with  cases  where  it  is  impossible  to  draw  a  line  of  demar- 
cation between  acute  and  subacute  ulceration  ;  nor  is  the  dis- 
tinction of  much  importance  from  a  practical  point  of  view. 

Ulceration  diflcrs  from  non-supimrative  keratitis  in  that  the 
exudation  by  pressure  upon  the  ii:>sucs  destroys  and  ultimately 
leads  to  loss  of  substance  of  the  cornea.  Thus  it  frequently 
happens  in  the  case  of  ulceration,  that  the  cornea  is  permanently 
injured,  and  sometimes  its  transparency  entirely  destroyed,  cither 


*  Lamrtf  1S71,  p.  66 1,  vol.  1. 
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by  the  formation  of  a  dense  cicatrix,  or  from  perforation  and 
staphyloma.  The  inflammation  may  commence  on  the  surface, 
or  involving  at  first  the  deeper  layers,  subsequently  implicate 
the  surface  of  the  cornea.  At  any  stage  of  the  process  the  ulcer 
may  heal,  a  new  formation  of  bloodvessels  from  the  comea- 
scleral  margin  takes  place,  and  the  healing  process  gradually 
occurs. 

I.  Acute  or  Sthenic  Ulceration  of  the  Cornea  is  accompanied  x.  Acute  or 
with  great  pain  in  the  eye,  and  intolerance  of  light :  these  ^ 
symptoms  are  often  so  severe,  that  it  is  almost  impossible  for 
the  patient  to  open  his  eye,  and  the  moment  he  does  so  a  gush 
of  tears  takes  place,  and  the  lids  are  involuntarily  closed.    The 
pain  in  these  cases  is  of  an  intermittent  character ;  it  usually  Pain  severe. 
increases  towards  bedtime,  and  extends  over  the  forehead  and 
side  of  the  head. 

The  palpebral  and  orbital  portions  of  the  conjunctiva  are  gene-  Conjunc- 
raOy  much  congested,  and  the  sclerotic  zone  of  vessels  around  1^^^^!  con- 
the  cornea  is  deeply  injected.     In  many  instances  the  entire  sc***®"' 
epithelial  layer  of  the  cornea  is  rough  and  hazy  ;  but  at  one  or 
more  spots  we  notice  that  the  cornea  appears  to  have  been 
destro)-cd.    The  depth,  extent  and  situation  of  the  ulcer  will 
varj-  in  almost  every  case. 

The  appearance  also  of  the  ulcer  differs  with  the  nature  and  characters 
stage  of  the  disease  ;  at  first  ii  looks  like  a  greyish  patch  situated  **^"^*^ 
in  the  cornea ;  its  surface  is  raised,  its  edges  shading  off  into 
comparatively  healthy  structures,  but  after  a  time  the  central 
portion  of  this  spot  degenerates  and  is  thrown  off,  an  excavation 
in  the  substance  of  the  cornea  becoming  apparent.     The  base  of  ^united  by 

clastic  la- 
the ulcer  may  be  clear  and  transparent,  especially  if  the  disease  mina. 

has  eaten  down  to  the  posterior  clastic  lamina,  which  has  con- 
siderable powers  of  resisting  these  destructive  changes.  The 
mar^ns  of  these  sthenic  ulcers  are  generally  jagged  and  irregular, 
ukdof  a  greyish-white  colour. 

As  the  ulcer  heals,  we  notice  that  its  area  lessens  in  circuni-  Reparation 
ferencc,  the  reparation  beginning  at  the  edges  and  extending  ^"'^**'" 
towards  the  centre.    As  this  process   goes  on,  blood  vessels 
*iU  be  seen  coursing  over  the  cornea  and  passing  up  to  the 
^c  of  the  ulcer ;  they  gradually  dwindle  away  as  the  ulcer 
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heals.  As  soon  as  the  epithelial  cells  re-form  the  patient 
experiences  relief  from  the  pain  and  photophobia  from  which 
he  previously  suffered. 

It  would  be  impossible  to  describe  the  various  forms  tdiich 
ulcers  of  the  cornea  assume,  but  there  are  some  varieties  so 
frequently  met  with  that  they  require  a  word  or  two  of  special 
notice  ;  among  these  the  crescentic  ulcer  of  the  cornea  is  not 
only  dangerous,  but  most  difficult  to  treat.  These  crescentic 
or  encircling  ulcers  commence  at  the  edge  of  the  cornea, 
and  look  very  much  as  if  a  bit  of  the  cornea  had  beco 
chipped  out.  The  ulcer  has  not  only  a  tendency  to  extend  itself 
round  the  circumference  of  the  cornea,  but  also  to  eat  deeply 
into  its  substance.  The  supply  of  nutritive  material  is  necessarilv 
cut  off  from  the  central  part  of  the  cornea,  and  it  may  conse- 
quently slough.  These  cases  of  ulceration,  though  similar  in 
their  results  to  those  occurring  in  purulent  conjunctivitis,  may 
arise  quite  independently  of  inflammation  of  the  conjunctiva. 

In  other  cases,  the  ulcer  assumes  a  funnel-shape,  extending 
deeply  into  the  cornea,  and  is  very  apt  to  perforate  it  in  spite 
of  our  best  efforts. 

2.  Subacute f  or  AstJunic  Ulceration  of  the  Cornea  is  not 
characterized  by  pain,  photophobia,  or  any  of  the  more  ui^gent 
symptoms  of  irritation  noticed  in  the  acute  form  of  the  disease ; 
there  is  seldom  much  congestion  of  the  sclerotic  or  conjunctival 
vessels,  and  the  ulceration  is  often  a  tedious  process,  but,  fortu- 
nately, has  less  tendency  to  involve  the  deeper  layers  of  the 
cornea,  and  consequently  to  lead  to  a  staphyloma,  than  the 
more  acute  forms  of  the  disease. 

These  asthenic  ulcers  arc  generally  superficial  ;  their  borders 
are  wcll-detined  and  sharp,  as  though  a  piece  had  been  punched 
out  of  the  cornea.  Few,  if  any,  vessels  will  be  seen  running  tip 
to  them  from  the  conjunctiva  ;  in  fact,  there  is  evidence  of  want 
of  action  in  the  part,  the  ulcer  neither  spreading  nor  healing, 
except  by  slow  steps. 

Prognosis, — This  will  depend  more  upon  the  depth  and  situa- 
tion of  the  ulcer  than  upon  its  being  either  of  a  sthenic  or 
asthenic  character.  Thus,  even  a  subacute  ulcer,  from  its  long 
continuance,  may  involve  the  posterior  elastic  lamina,  and  ulti* 
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znately  set  up  lesions  in  the  deeper  structures  of  the  eye  ;  though 
such  complications  are  doubtless  more  liable  to  occur  in  cases  of 
sthenic  ulceration,  because  the  latter  has  a  marked  tendency  to 

■ 

spread^  not  only  in  circumference,  but  also  to  the  deeper  layers 
of  the  cornea. 

Again,  the  course  of  sthenic  ulcers  being  more  active,  when 
once  they  begin  to  heal,  reparation  goes   on  favourably ;  but 
wfaene\'er  there  has  been  loss  of  substance  in  the  cornea,  whether  Risk  of 
by  acute  or  subacute  ulceration,  more  or  less  opacity  of  the  part  ^**^*"*^^ 
will  remain;  and  should  this   opacity  happen  to  be  situated 
in  the  axis  of  vision,  the  patient's    sight  must  be  impaired.  centraT 
Much  may  perhaps  be  done  by  forming  an  artificial  pupil,  but  op»<^»y« 
still  the  injury  inflicted  by  the  ulcer  is  lasting. 

Unfortunately,  this  does  not  represent  the  whole  risk  of 
corneal  ulceration  :  we  have  not  only  to  fear  the  formation  of 
cicatricial  tissue  in  deep  ulcers  of  the  cornea,  but  also  that  the 
attenuated  cornea  at  the  seat  of  ulceration  may  give  way  before 
the  intra-ocular  pressure,  and  that  a  staphyloma  of  the  cornea  *"<^  staphy- 
and  iris  will  occur. 

The  situation  and  depth,  therefore,  of  the  ulcer  are  important 
points  to  consider  in  forming  a  prognosis  :  superficial  ulcers 
may  heal,  and  the  parts  recover  their  normal  transparency,  but 
the  effects  of  deep  ulcers  of  the  cornea  are  never  overcome.  Effect*  of 
Should  the  latter  not  extend  to  the  centre  of  the  cornea,  they  i,5Sibic!" 
may  still  be  comparatively  harmless ;  but  if,  from  thinning  of 
the  cornea,  a  staphyloma  takes  place,  this,  by  involving  the 
iris,  as  I  shall  subsequently  explain,  is  apt  to  occasion  serious 
mischief,  if  not  absolutely  to  destroy  the  eye. 

Treatment, —  It  will  be  evident  from  what  I  have  just  said  Treatmfut. 
regarding  the  prognosis,  that  our  main  object  in  treatment  must 
be  to  prevent,  if  possible,  the  ulcerative  process  from  extending 
either  in  depth  or  area  ;  for  such  extension  must  result  in  loss 
cf  transparency  in  the  cornea. 

In  most  instances  of  ulceration  (excepting  traumatic  cases,  or  improve 
those  depending  on  conjunctivitis),  the  patient's  general  health  n«i"»'""' 
will  be  found  at  fault  ;•  in  no  affection  of  the  eye  is  it  more 
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necessary  lo  attack  the  disease  by  improring  the  as*inwUti>e 
and  nutritive  functions  of  the  body,  and  as  a  general  rule,  a  lonk 
nnd  supportingplanof  treatment  is  demanded.  Iron  and  quinine. 
;^oDd  food,  cleanliness,  and  fresh  air  are  the  fundamental  re- 
quisites for  the  cure  of  almost  all  instances  of  ulceration  of  the 
cornea,  whether  they  be  of  the  sthenic  or  asthenic  tj-pe.  One 
frequently  sees  cases  of  ulceration  of  the  cornea  vhich  resi^ 
.til  treaEment,  but  which  rapidly  improve  if  the  patient  is  sent  H 
the  sea-side,  or  still  1>etler,  for  a  voyage  to  sea. 

Opium  is  an  invaluable  remedy  in  cases  accompanied  with 
considerable  pain  and  irritation  of  the  eye— in  fa«,  in  wlal 
would  usually  be  considered  acute  cases.  For  an  a 
generally  prescribe  about  a  grain  of  opium  twice  a  day 
times  in  combination  with  soda  and  quinine.  At  the  sai 
a  strong  solution  of  atropine  should  be  dropped  into 
three  limes  a  day  ;  and  the  cxlracl  of  belladonna  hating 
smeared  over  the  temple  and  eyebrow  of  the  affected  eye,  the 
eyelids  must  be  kept  closed  with  a  light  pad  and  bandage.  It 
sometimes  happens  that  a  solution  of  sulphate  of  caerine 
instilled  into  the  eye  in  place  of  atropine  is  of  great  service  in 
cases  of  spreading  ulcers  of  the  cornea,  especially  in  encircling 
ulceration  such  as  that  above  referred  to- 

Thc  aim  of  all  this  is  lo  insure  the  diseased  corrtea  rest :  iht 
opium  allays  the  nen-ous  and  vascular  irritation,  and  enibks 
the  patient  to  sleep ;  the  atropine  retracts  the  iris,  ibatbf 
diminishing  its  secreting  surface,  and  the  quantity  ofaqncan 
which  is  formed,  and  this,  by  lessening  the  intra-oetdar  preswir 
relieves  the  tension  of  the  cornea.  Lastly,  the  eyelids  are  kqit 
closed,  to  exclude  the  stimulus  of  light  and  prevent  tbc  lidi 
rubbing  against  the  ulcerated  come.i. 

In  instances  of  sthenic  ulceration  the  dilute  caustk 
may  sometimes  with  advantage  be    lightly  passed 
surface  of  rapidly-spreading  ulcers  of  the  cornea  ;  in  th< 
of  instances,  however,  more  harm  than  good  is  done  with 
of  silver,  and  as  a  general  rule  I  would  not  advise  its  etnplo] 
in  these  cases.     In  fact,  all  lotions  or  applications  to  die 
should  be  avoided  in  ulceration  of  the  comen,  except  the 
of  atropine,  or  of  cscrine ;  this  is  the  mote  neccuarj*  if 
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notice  vessels  passing  from  the  circumference  of  the  cornea  to 
the  border  of  the  ulcer. 

In  most  cases  of  ulceration  of  the  cornea  an  issue  should  be  issues. 
opened  as  soon  as  possible  in  the  skin  over  the  temporal  region 
near  the  affected  e>'e.    In  spreading  ulcers  of  the  cornea,  if  other 
means  faJl^  iridectomy  should  be   performed,  the  iris  being  iridectomy 
removed  from  behind  the  most  transparent  part  of  the  cornea  !!icen. 
so  that  we  shall  subsequently  have  the  advantage  of  an  artificial 
pupil  in  this  situation. 

Supposing,  however,  that  the  ulcer  is  not  advancing  rapidly,  ^^  *«" 
and  the  symptoms  do  not  appear  to  be   sufficiently  urgent  draw  o(r 
to  demand  so  grave  an  operation  as    iridectomy,    we    may  **J"^®"*- 
possibly  avert  the  formation  of  a  staphyloma  by  opening  the 
anterior  chamber  with  a  broad  needle,  and  allowing  the  aqueous 
humour  to  escape.    In  this  way  we  can  relieve  the  tension  of 
the  cornea,  and  diminish  the  chances  of  the  aqueous  bursting 
through  its  attenuated  structure  at  the  point  of  ulceration. 

In  performing  paracentesis  of  the  cornea  under  these  cir-  Ruracentesis 
cumstances,  the  point  of  the  needle  should  just  be  allowed  to 
pass  through  the  floor  of  the  ulcer  into  the  anterior  chamber, 
otherwise  the  iris,  or  even  the  lens,   may  be  wounded.     It 
is  by  no  means   necessary  to  wait  until   the  deeper   layers 
of  the  cornea  are   involved  before   performing  paracentesis, 
for  we  thus  limit  the  opening  in  the  cornea  to  that  of  the  size 
of  the  needle  we  introduce,  in  place  of  having  a  large  rent 
through  the  bottom  of  the  ulcer.    The  puncture  should  be  made  Directionv 
with  a  needle,  so  that  the  aqueous  may  escape  slowly.     Under 
these  circumstances  the  iris  gradually  moves   forward  as  the 
aqueous  escapes,  and  comes  to  rest  against  the  opening  in  the 
cornea,  very  likely  adhering  to  it  by  neoplastic  formations  ;  but 
ilwse  give  way  as  the  cornea  closes,  the  aqueous  thrusting  back 
tHe  iris  and  lens  into  their  normal  position.     If,  after  punctur- 
ing the  ulcer  we  notice,  in  the  course  of  a  few  days,  that  its 
^  is  again  bulging  forwards  and  likely  to  burst,  we  must 
^n  perform  a  paracentesis,  and  we  may  have  to  repeat  the 
•operation  more  than  twice.    After  each  occasion  on  which  the 
cornea  is  opened,  the  eyelids  and  temples  should  be  smeared 
over  with  the  extract  of  belladonna,  or  the  atropine  ointment, 
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ajid  ibe  eye  kept  carefully  closed  wifh  a  light  compress  a 
bandage. 

If  the  ulcerative  process  be  asthenic,  want  of  action  cl 
terizing  ihe  disease,  and  few  if  any  vessels  passing  from  d 
conjunctiva  to  ihc  ulcer,  we  may  stimulate  the  part  by  1 
compresses  applied  over  the  lids,  for  an  hour,  once  c 
a  day  ;  or  calomel,  dusted  over  the  ulcer  from  time  to  time, « 
be  useful. 

Rut  if  vessels  have  formed  over  the  cornea,  and  arc  ( 
tending  up  to  the  border  of  the  ulcer,  we  should  discMtth 
.-ill  treatment,  simply  keeping  the  pupil  dilated,  and  the  q 
closed  with  a  compress  and  bandage.  The  process  of  fl 
will  usually  be  expedited  by  change  of  air,  well-regulated  d 
and  other  means  tending  to  improve  the  patient's 
hcaltK 

In  cases  of  ulceration  of  the  cornea  complicated  with  ( 
foration,  I  would  refer  the  reader  la  the  section  on  prola]Mfld 
the  iris. 

Hernia  of  the  Cornea  consists  in  a  protrusii 
posterior  elastic  lamina  through  the  outer  layers  of  the  cot 
which  may  have  been  destroyed   by  ulceration.    The  i 
lamina  has  considerable  power  in  resisting  destructive  « 
and  hence,  after  the  laminated  tissue  of  the  comn  h 
Stroyed,  it  may  remain  unaHected,   and  being  forced''4| 
by  the  pressure  of  the  aqueous,  form  a  Utile  { 
nodule,  projecting  from  the  corneal  surface.    The  tn 
appearance  of  the  tumour,  bulging  through  the  jagged  bordff  a 
the  ulcer,  is  sufficiently  characteristic  to  enable  us  at  <! 
recognize  the  nature  of  the  disease. 

Froin  the  extreme  thinness  of  the  posterior  elastic  I 
it  necessarily  follows  that,  when  a  hernia  of  this  kit 
occurred,  the  slightest  force  applied  to  the  eye  is  likely Jl 
fiipture  it.  Hence  hcmiie  of  the  cornea  are  of  short  d 
and  seldom  come  under  observation,  the  posterior  eluijc  U 
usually  giving  way  before  the  distending  force  of  the  ■ 
the  corneal  hernia  being  replaced  by  a  prolnpsc  of  ihe  iris.  I 
occasionally  happens,  however,  that  the  hernia  nmains  lorn 


STAPHYLOMA  OF  THE  CORNEA  AND  IRIS.        213 


and  then  graduaUy  becomes  converted  into  cicatricial 
tissue. 

TneUmeni, — ^The  patient  having  been  placed  under  the  influ-  Treatment, 
ence  of  chloroform,  and  a  stop   speculum  adjusted,  a  broad 
needle  should  be  run  through  the  cornea,  and  the  instrument 
being  tilted  on  its  edge,  the   aqueous  is  allowed  to  escape  i>niw  oflf 
slowly  from  the  eye.    The  needle  is  then  to  be  removed,  and  a  ***"^"** 
soliition  of  atropine  dropped  into  the  eye,  a  compress  and  Apply  a 
bandage  being  firmly  applied  over  the  closed  lids,  and  kept  Snd***^^ 
there  for  forty-eight  hours.    The  eye  may  then  be  examined  *»»<**8«- 
but  it  will  be  better  to  re-apply  the  compress,  and  continue 
its  use  for  some  days. 

It  may  be,  that  on  opening  the  lids  at  the  expiration  of  forty-  Repeat  if 
eight  hours,  we  find  the  hernia  of  the  cornea  reproduced,  in  which 
case  the  paracentesis  must  be  repeated,  the  compressing  band 
and  the  caustic  pencil  being  applied.  This  treatment  will 
excite  sufficient  inflammation  in  the  part  to  set  up  material 
changes  in  the  ulcer,  and  although  a  cicatrix  will  remain  as  a 
permanent  blemish,  still,  its  formation  may  prevent  a  prolapse 
of  the  iris  with  its  attendant  evils. 

Staphyloma  of  the  Cornea  and  Iris. — If  the  resisting  Staphv- 
power  of  the  fibrous  structure  of  the  cornea  has  been  destroyed,  cornea. 
or  considerably  weakened  by  the  ulcerative  process,  the  remains 
of  the  laminated  tissue,  together  with  the  posterior  elastic  lamina.  Weakened 
are  very  likely  to  yield  to  the  distending  force  of  the  aqueous  ;  bulges. 
and  bulging  forwards,  to  a  greater  or  less  extent,  they  form 
a  staphyloma  of  the  cornea. 

From  their  relative  positions,  it  follows,  that  when  a  partial  The  iri*. 
protrusion  of  the  cornea  occurs,  the  iris  is  apt  to  be  carried  ^** 
forward  into  the  protrusion.  Moreover,  in  the  majority  of  these 
cues,  a  small  opening  occurs  at  the  most  prominent  part  of  the 
sUphyloma,  through  which  the  aqueous  drains  away ;  or  the 
aqaeous  may  percolate  through  the  attenuated  portion  of  the 
cornea  ;  in  either  case,  the  anterior  chamber  being  emptied, 
^  vitreous  forces  the  lens,  and  with  it  the  iris,  forwards  against 
^  cornea.  The  iris  thus  frequently  becomes  glued  down  to 
^Hc  inner  surface  of  the  protrusion  {^vidc  Fig.  35),  while  its  outer 
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surface  acquires  a  coating  of  fibrous  (cicatricial)  tissue,  and  tt 
m  ultimately  assumes  a  dense  opaque 

Staphylomata  of  this  kind  vary  much  in  sj 
sometimes    being  so  large    that    ibey  ] 
between  the  eyelids,  at  other  limes  they  are  u 
larger  than  a  pin's  head.    The  thickness  of  til 
walls  is  also  subject  to  variation  :  ia  many  i 
stances   the   summit  of  the  staphyloma    is   \ 
thin,  whereas  in  other  cases 
thick,  and  may   contain  cholestcrine  I. 

The  apex  of  the  staphyloma,  as  I   hai-e  t 
remarked,  may    ulcerate,    and    a    tislulft 
through  which  the  aqueous  drams  away  ; 
staphyloma  may  burst  open,  and  through  the  rent  thus  i: 
the  lens,  and,  in  fact,  the  contents  of  the  globe,  escape ;  d 
eyeball  then  shrinks  up,  and  sinks  into  the  orbital  socket. 

It  sometimes  hap(iens  that  more  than  one  staphyloma  e: 
in  the  same  cornea.  This  condition  arises  from  the  p 
formation  of  se*etal  ulcers  in  the  cornea,  which  h 
yielded  at  more  than  one  spot  to  the  intra-ocular  pre 
while  the  intermediate  parts,  retaining  their  fibrous  B 
have  effectually  resisted  the  distending  force,  f 
between  which  the  several  small  staphylomata  have  q 

The  symptoms  to  which  a  staphyloma  of  the  | 
rise  consist  principally  in  various  degrees  of  i: 
^■ision,  depending  upon  its  position  and  siie. 
vouring  to  estimate  what  may  be  the  ultimate  eflect  of  ■ 
loma  on  the  patient's  vision,  the  condition  of  the  irflflj 
the  (irst  points  for  consideration,  in  instances  wheAjjl 
ouily  of  the  cornea  is  involved.    Should  the  iris  have  bl 
into  the  protrusion,  it  is  very  probable  thai  the  ] 
likewise  be  included  in  the  staphyloma,  and  the  p 
not  be  likely  to  see  much  with  an  eye  so  affected. 
taics  a  part  of  ihe  pupil  may  remain  free,  and  should  then  | 
any  transparent  cornea  in  front  of  it,  the  patient  may  still  n 
a  fair  amount  of  sight.    Again,  supposing  the  siaphyloout  It 
the  centre  of  the  cornea  dear,  it  is  far  less  likely  to  tt 
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si^ht  than  if  situated  in  the  axis  of  vision.  It  is  by  no  means  an 
uncommon  circumstance,  however,  for  glaucomatous  changes  to 
occur  in  an  eye  in  which  a  staphyloma  has  become  developed ; 
the  degree  of  tension  of  the  eyeball  must  therefore  be  carefully 
attended  to  in  cases  of  this  kind. 

Trea/nunt, — This  will  depend  on  the  size  of  the  staphyloma  Ttvttwfut. 
and  the  length  of  time  it  has  existed. 

I.  If  the  protrusion  be  a  small  one,  and  of  recent  formation,  x.  if  small, 
the  best  thmg  we  can  do  is  to  puncture  the  mfenor  part  of  the  escape. 
staphyloma  with  a  broad  needle,  so  as  to  allow  the  aqueous  to 

and  then  apply  a  firm  compress  and  bandage  over  the  Apply  com- 


eye ;  the  instillation  of  atropine  should  also  be  employed.  Our  £[^pine. 
nrst  object  in  this  proceeding  will  be  to  empty  the  anterior 
chamber;  the  intra-ocular  pressure  being  thus  removed,  the 
compress  may  possibly  prevent  a  re-formation  of  the  staphyloma, 
until  cicatricial  tissue  has  formed,  which  retains  the  parts  in 
their  normal  position. 

2.  If  the  staphyloma  is  a  large  one — involving,  say,  a  quarter  *•  Klanfe, 

-    ,  ...  ^v       cxci>e  in-i. 

«jr  more  of  the  cornea,  we  must  resort  to  an  iridectomy,  as  the 
»urest  means  of  treatment.      If  this  be  neglected,  it  is  very 
probable  that  the  iris    and  pupil  will  subsequently  be  drawn 
into  and  become  attached  to  the  cornea ;  we  anticipate  this 
evil,  by  excising  at  once  a  fourth  of  the  iris  from  behind  the 
clearest  portion  of  the  cornea,  we  release  the  iris  from  its  attach- 
ment, and  by  diminishing  its  secreting  surface  lessen  the  quantity 
of  aqueous  formed,  so  that  we  may  hope,  by  the  careful  applica-  J^^UJJ 
lion  of  a  compress  and  bandage  subsequently  to  the  iridectomy, 
to  reduce  the  dimensions  of  the  staphyloma  itself;  and  beyond 
tltiSy  pre\'ent  glaucomatous  changes  from  taking  place  in  the 
eye. 

Besides  the  immediate  advantages  to  be  derived  from  this 
VToceeding,  we  must  bear  in  mind  the  fact,  that  if  the  iris 
becomes  permanently  involved  in  a  staphyloma,  it  may  give 
n«  to  sympathetic  irritation  in  the  other  eye  ;  this  is  therefore 
*n  additional  reason  for  resorting  as  early  as  possible  to  iridec- 
tomy in  this  class  of  cases. 

3-  In  instances  of  large  and  old  staphylomata,  in  which  a  3  '^  ^^  ^"^ 
portion  of  the  cornea  remains  transparent,  a  similar  plan  of  atropine. 


ai6        STAPHYLOMA  OF  THE  CORNEA  At^D  JPIS. 


t  must  be  adopted  In  the  first  place,  it  will 
necessary  to  apply  atropine  to  the  eye,  in  order  that  we  n 
discover  the  state  of  the  pupil,  whetherit  remains  partially  op 
or  has  been  entirely  occluded  and  dragged  into  the  staphyloa 
In  the  former  case,  it  will  dilate  under  the  influence  of  atropl 
and,  if  practicable,  we  must  form  an  artificial  pupiL 

On  the  other  hajid,  supposing  the  pupil  has  been  dragg 
into  the  staphyloma,  it  follows  thai  the  communication  beim 
the  anterior  and  posterior  chambers  of  the  eye  will  have  h( 
closed,  and  the  canal  of  Schlemm  and  the  surrounding  ^ 
phalics  obliteraicd.  Hence,  fluid  collecting  in  the  posteC 
chamber  cannot  escape,  and  must  cause  abnormal  pressure  up 
the  retina  and  deeper  structures  of  the  eye,  which  nnli 
relieved  will  certainly  terminate  in  total  loss  of  vision.  Uod 
',  these  circumstances  we  should  perform  an  iridectomy,  so  u 
prevent  the  angle  of  the  iris  being  dragged  forwards, 
the  lymphatic  spaces  of  Fontana. 

4.  In  instances  of  staphyiomata  involving  the  whole  of 
cornea  (Fig.  36),  and  being  an  inconvenience  t 
not  only  on  nccount  of  their  unsightly  appearance,  but  also 
interfering  with  ihe  action  of  the  eyelids,  either  the  folli 
procedure  or  excision  of  the  eyeball  shoidd  be  performed. 

The  patient  having  been  placed  under  the  influeocc  of 
form, a  stop  speculum  is  adjusted, and  the  surgeon  transfisui 
globe  of  the  eye  with  a  couple  of  needles  armed  with  S 
silk  suture,  in  a  line  corresponding  to  the  ciliary  processes  (I 
.17).  The  staphyloma  is  then  to  be  secured  with  a  pair  wfti 


Fig.  36. 


Ki...  jj. 


forcepn,  and  ihat  part  of  the  globe  of  ilie  eye  anterior  10  d 
;c  is  to  be  removed  with  a  knife  01  a  pair  of  acisson. 
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€nds  of  the  suture  are  then  to  be  tied,  so  as  to  bring  the  edges 
of  the  wound  in  the  sclerotic  together,  the  speculum  removed, 
and  water-dressing  applied  to  the  eye.  As  a  rule,  however, 
it  is  better  to  remove  the  staphylomatous  eye  entirely,  rather 
than  to  abscise  the  front  of  it. 

FiSiX'LAt'F  THE  CoRNEA  is  an  occasional  sequence  of  ulcera-  Fistuur 
tion ;  the  opening  through  the  cornea  usually  takes  an  oblique 
direction,  and  is  prevented  from  healing  by  the  constant  drain 
of  aqueous  through  it 

No  sooner  does  perforation  of  the  cornea  take  place,  than  the 
iris  and  lens  are  thrust  forward,  and  should  the  capsule  come 
in  contact  \iith  the  internal  opening  in  the  cornea,  it  is  likely  to  May  cause 
gi\-c  rise  to  partial  capsular  cataract.    But  more  serious  con-  SSact, 
sequences  may  be  expected  to  follow  if  the  fistula  remains  open ; 
for  the  constant  dribbling  away  of  the  aqueous  diminishes  the 
intra-ocular  pressure,  and  gives  rise  to  anomalies  in  the  circula-  and  other 
tion  through  the  choroid  and  retina,  terminating,  probably,  in  UJ^j^Sgcj.. 
extensive  disease  of  the  fundus  of  the  eye.    Anterior  synechia, 
again,  may  form  in  instances  of  fistula,  from  the  contact  of  the 
iris  with  the  cornea  ;  and  when  this  has  taken  place,  irritation 
of  the  iris  is  apt  to  be  induced,  and  extending  to  the  choroid  may 
compromise  the  eye,  and  involve  the  sound  one  in  sympathetic 
irritation. 

A  fistula  of  the  cornea  may  arise  from  other  causes  than  Causes, 
ulceration,  as  for  instance  a  penetrating  wound  which  has  been 
prc\-ented  from  entirely  closing  by  the  drain  of  aqueous  through 
tt.  Hut  from  whatever  cause  produced,  the  fistula  may  at  any 
time  lead  to  complications  such  as  those  I  have  mentioned 
above. 

We  can  seldom  overlook  the  existence  of  a  fistula  of  the  Appear- 
cornea;  its  external  orifice  may  generally  be  seen,  a  minute 
<^  of  aqueous  oozing  through  it  when  gentle  pressure  is  made 
w  the  globe  of  the  eye.  The  depth  of  the  anterior  chamber  is 
"^och  diminished,  and  in  many  instances  the  iris  is  thrust 
forwards  against  the  posterior  surface  of  the  cornea.* 
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I  the 


Trtiilmciit. — Fistulous  openings  i 
to  bea!,  on  account  of  the  drain  or  aqueous  thro 
lens,  moreover,  being  thrust  against  the  internal  o 
cornea,  keeps  up  irritation  in  the  part,  tending  yet  furthers 
interfere  with  the  heahng  of  the  Jistula. 

In  cases  of  this  kind,  the  best  plan  of  treatment  is 
minister  chloroform,  and  having  separated  the  lids  inth  a 
speculum,  to  pass  a  blunt-pointed  needle,  with  a  cutting  e 
through  the  fistula,  and  incise  the  whole  thickness  of  the  c 
from  above  downwards,  and  from  side  to  side.     The  edges  of  <^ 
crucial  incision  of  this  kind  will  fall  into  accurate  apposition  ; 
and  if  a  compress  and  bandage  be  carefully  applied,  it  is  more 
than  probable  they  will  heal  in  the  course  of  forly-eight  houl«_ 
and  the  fistula  be  cured. 

Before  resorting  to  this  treatment,  we  may  be  inclined  to  tl 
what  a  simple  compress  and  bandage,  applied  o*'er  the  closed  Ui 
willdo,  a  solution  of  atropine  at  Che  same  time  being  dropped  il; 
the  eye  twice  a  day,  in  order,  if  possible,  to  dilate  the  pupil. 
addition  to  this,  the  external  orifice  of  the  tisCula  may  be  li 
with  a  pencil  of  dilute  caustic  every  two  or  three  days  ;  but  I 
would  not  advise  much  time  to  be  expended  on  this  kind  v 
t  seldom  succeeds,  and  it  is  probably  better,  i 
i,  to  divide  the  fistula  as  soon  as  possible  bjr  i 


\ 


Opacities  of  ihe  Cornea.— Opacities  of  the  cornea  v 
''  greatly  in  extent  and  density,  as  well  as  in  their  permanei 

according  to  the  circumstances  which  have  given  risi 
The  opaque  condition  may  amount  only  to  a  milky  cloudinea 
extending  over  the  whole  cornea,  or  it  may  be  confined  I 
certain  portions  of  it ;  and  may  be  limited  to  the  super- ' 
ficial  layers,  or  occupy  the  substance  of  the  proper  corneal 
tissue.  In  other  cases,  following  considerable  loss  of  substance 
in  the  cornea,  the  opacity  is  much  denser.  The  denser  variet;^ 
of  opacity  is  described  as  Uufoma;  hazy,  semi-opaque  for 
are  called  nebula. 
Epithelial  and  interstitial  opacities,  depending  on  the  pre: 
'    of  cellular  infiltration,  may  in  time  clear  away  mt 


I 


completely,  and  we  shali  have  the  beiier  reason  to  expect  such 
a  result  the  more  recent  the  affection,  and  the  younger  and  more 
vigorous  the  patient    On  the  other  hand,  whenever  there  has  (^i 
been  loss  of  corneal  substance,  which   has   been  replaced  by  m 
cicatricial  tissue,  restoration  of  transparency  is  impossible.  Such  " 
new  formations,  however,  are  often  surrounded  by  a  margin  of 
cloudy  opacity,  which  may  clear  away  spontaneously. 

Prognosis. — The  chief  points  for  consideration,  in  forming  a  /'i 
prognosis  in  instances  of  opacity  of  the  cornea,  are  the  situation 
and  extent  of  the  structural  changes  that  have  taken  place.    For 
the  reasons  already  staled,  a  dense  leucoma  can   never  be  re- 
moved, and  if  it  be  situated  in  the  axis  of  vision,  our  main  hope  Ai 
will  rest  in  forming  an  artificial  pupil  should  any  part  of  the  Ef 
cornea  remain  transparent.     If  the  leucoma,  on  the  other  hand,  ^ 
is  eccentric,  and  the  pupil  in  its  nonnal  position,  the  opacity 
will   be    of   comparatively   little    consequence.      It   generally 
ha.ppens,  however,  that  the  border  of  a  leucoma  shades  off  into 
a  nebulous  area,  and  if  this  extends  in  front  of  the  pupil,  it  may 
be  almost  as  detrimental  to  the  perfection  of  vision  while  it  lasts 
as  a  denser  opacity  would  be. 

In  the  case  of  nebulae,  where  the  cause  which  gave  rise  to 
tliem  is  no  longer  in  operation,   and   the  patient   young,  wc 
may   look  for  a  disappearance  or  great   diminution    in  the  N 
opacity ;  but  this  must  be   a   work   of  time.      Some   varieties  ui 
€)f   nebula;,   more    especially    those    which   are    the   result  of 
syphilitic   keratitis,  are  apt  to  shift  from  one  part  of  the  cornea 
to  another,  and  a  change  of  position,  with  regard  to  the  axis  of 
vision,  may  greatly  modify  their  effect  on  the  sight.     If  situated 
in  the  laminated  tissue,  or  in  the  posterior  layer  of  the  cornea, 
nebulae  may  be  easily  overlooked,  unless  the  pan  is  carefully  N 
examined  by  the  lateral  method  of  illumination.     We  cannot,  „, 
therefore,  be  too  careful  in  exploring  these  parts,  when  dimness 
of  vision  is  complained  of ;  for  opacities,  though  so  faint  that  v 
they  are  with  difficulty  detected,  may  be  sufficient  to  obstruct  ,i 
the  passage  of  rays  of  light,  and  so  offer  serious  embarrassment 
to  distinct  vision. 

Slight  opacities    of  the    cornea,   if  of  long   duration,   may  M 
induce  myopia.     The  haziness   of  the  transparent   media,  by 
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r  diminishing  the  clearness  of  the  visual  image,  c 
constantly  to  exert  his  accommodaiive  power  in  the  vain  d 
to  attain  distinct  vision,  and  this  ullimately  leads  ti 
trophy  of  the  contractile  tissue  which  determines  the  c 
of  [he  lens  ;  its  anterior  surface  thus  remains  abnormally  c 
vex,  and  the  result  Is  a  permaoeni  myopia,  although  the  opa 
of  the  cornea  may  subsequently  clear  away. 
ursiraijji-         Strabismus,  again,  is  occasionally  a  result  of  central  opacitil 
™"'  of  the  cornea,  the  strain  of  accommodation,  and  a 

(increased  action  of  the  internal  rectus  muscle,  inducing  si 
bismus  of  the  weaker  eye.  This  tendency  is  augmented  by 
the  necessity  that  exists  of  excluding  from  binocular  vision  the 
eye  which  is  clouded,  in  order  to  maintain  the  most  distinct  _ 
impressions  when  fixing  an  object.  Should  the  opacity  c 
tinue  for  any  length  of  time,  the  sensibility  of  the  r 
be  destroyed,  and  the  eye  rendered  useless  for  optical  purp 
Cmars.  The  Causes  which  give  rise  to  opacities  of  the  cornea  aie" 

Gimcoma.     numerous.     Glaucoma,  for  instance,  may  render  it   hazy,  the 
changes  which  occur  in  the  choroid  affecting  the  long  ciliar>- 
nerves,    and  hence    impairing   the   Innervation   and  nutrition 
[riiU.  of  the  cornea.     In  certain  forms  of  iritis,  the  posterior  layers 

of  the  cornea  are  often  involved,  and  this  may  give  rise  to 
Keniiiii,      opacities.     Keratitis  punctata  and  the  various  forms  of  inflam- 
mation   and  ulceration    of  the  cornea  arc  frequent  causes  OM 
leucoma  or  nebula.  ^| 

Chcmid)  Chemical  agents    again,  by    destroying   the   vitality   of  dq^| 

»igniu.         tissue,  may  induce  opacity   of  the  cornea.    Acetate  of  IomIH 
applied  as  a  lotion  to  the  ej-es,  by  chemical  decomposition  wi^n 
the  lachrymal  secretion,  may  be  converted  into  carbonate  of  IrajB 
and   become  deposited  on  the  cornea  in  the  form  of   a  pW-    , 
manent  opacity,  especially  if  its  surface  happens  to  be  ulcerated 
or  uneven  at  the  time  the  lotion  is  used.    In  like  manner,  nitrate 
llUisia-        of  silver.  If  long  used  as  a  lotion  to  the  eyes,  may  stain  the 
"'™"  cornea  and  conjunctiva  black.     Opacities  of  the  cornea,  ^ain, 

may  be  Induced  by  the  deposit  of  earthy  matter  on  its  surface. 
Woundi  Wounds  and  Injuries,  which  cause  loss  of  substance,  must,  in 

"'      healing,  give  rise  to  leucoma,  while  slight  mechanical  violence 
may  be  followed  by  unly  temporary  opacity.     But  of  all  tl 


.  distmct 
city  co^J 

JUrpOSM^B 


IP  OPACITIES  OF  THE  COKNEA.  23i 

causes  of  loss  of  transparency,  ulceration  and  mechanica.!  irri- 
tation from  disease  of  the  palpebral  conjunctiva  are  by  far  the 
most  frcqucni. 
L    Trealineiit.— In  cases  of  leucoma.as  I  have  already  remarked,  '' 
H^  is  impossible,  by  any  remedial  agencies,  to  remove  the  opacity. 
^We  may  often  do  much  towards  restoring  the  patient's  sight 
by  means  of  an  artificial  pupil,  but  so  far  as  the  cornea  is* 
concerned,  il  is  useless  to  attempt  improvement.     If  the  leucoma  H 
is  of  recent  formation,  it  is  possible  that  the  hazy  rim  of  cornea 
which  usually  surrounds  it  will  gradually  disappear,  and  thus 
the  extent  of  opacity  diminish. 

In  cases  of  nebula,  time  will  often  effect  a  cure,  especially  > 
among  young  people  ;  but  we  may  sometimes  hasten  the  process  « 
by  the  application  of  a  lotion  containing  one  grain  of  iodine,  ' 
and  two  of  iodide  of  potassium,  in  an  ounce  of  water,  a  few 
drops   to  be   instilled   into   the  eye  twice  a  day.     Should  this 
lotion  cause  any  irritation,  it  must  be  discontinued  for  a  time. 

If  the  opacity  is  superficial,  the  cornea  should  be  dusted  over 
with  calomel  every  other  morning.  The  dilute  red  oxide  ofc 
mercury  ointment,  weak  astringent  lotions,  and  in  fact  a  multi-  i 
tude  of  so-called  specifics,  have  been  employed  from  lime  to  time  " 
10  cure  these  opacities  of  the  cornea.  If  there  is  any  irritation 
about  the  eye,  the  extract  of  belladonna  may  be  smeared  over  b 
the  lids,  and  a  light  pad  and  bandage  applied,  so  as  to  keep  it 


Opacities  of  the  cornea  arising  from  stains,  such  as  that  Politm 
caused  by  nitrate  of  silver,  can  hardly  be  removed  ;   a   weak  mLni, 
solution  of  cyanide  of  potassium  has  been  recommended  and 
may  be  tried   for   want  of   any  more   efficient   plan    of  treat- 
ment.    The   opacities   produced  by   deposits   of   carbonate   of 
lead  are  more  manageable.    The  patient  must  be  placed  under 
the  influence  of  chloroform,  and  a  stop  speculum  having  been 
applied,  so  as  to  separate  the  lids,  the  eye  is  to  be  lixed  with 
a  pair  of  forceps,   and   the   surgeon   may  then  scrape  off  the  Ludcl» 
'Icposit  of  carbonate  of  lead  from  the  laminated  tissue  of  the  m^i 
<  iimea  with  a  broad   needle.     A  few   drops  of   oil  should  be 
dropped  into  the  eye  after  the  deposit  has  been  removed,  and  the 
i  ds  kept  closed  with  a  pad  and  bandage  for  a  few  days.     The 


V.4SCULAX  OPACITY  OF  THE  CORNEA- 


It  may  be  adopted  in  cases  of  a  deposit  of  einhy 
matter  formed  on  the  surface  of  the  cornea.  The  opatjty  h»i 
the  appearance  of  occupying  a  supierficial  position,  and  of  bci:^ 
very  slightly  raised,  but  the  surface  ri;flects  the  light  as  brilli»r.t;-. 
as  other  parts  of  the  cornea.  These  opacities  come  on  gradiuil} 
and  are  caused  by  a  deposit  of  the  salts  of  lime  beneath  Lbc 
epithelium  of  the  anterior  layer  of  the  cornea. 
™g  It  has  been  proposed  to  tattoo  opaque  spots  in  the  coma, 

and  there  can  be  no  question  as  lo  the  fact  that  this  proceedisf 
not  only  improves  the  appearance  of  the  affected  eye,  but »!» 
diminishes  the  diffusion  of  light  thrown  on  the  retina  in  instaiicei 
ofopacity  of  the  cornea;  bulit  isapt  lo  set  up  dangerous  iniiaiiai 
in  the  eye.  The  operation  of  tattooing  the  cornea  is  peribnneitu 
follows  : — The  lids  having  been  srparated  with  a  speculimaad 
the  globe  of  the  eye  fixed,  a  number  of  small  oblique  ponctaia 
are  made  into  the  cornea  with  a  sharp-pointed  hollow  tfu<i 
or  needle,  which  has  been  dipped  in  fluid  Indian  ink.  T-.^ 
speculum  should  be  left  in  the  eye  till  the  ink  has  dncd  in  "  ■ 
cornea.  The  operation  may  have  to  be  repeated  sevcnl  tir^ 
until  the  requisite  amount  of  the  white  spot  in  the  cornea  II^ 
been  d>-ed  black. 

"B        Pannus,   or  Vascular    OPAcrrv  of    the   Corsfa- 
lA.       Although  pannus  may  be  the  result  of  keratitis,  the  ■\ 
between  these  two  affections  of  the  cornea  is  ol>\  i 
pannus   the   cornea  is  usually    uniformly   opaque.    .< 

covered  with  an  adventitious  coating,  and  the  vessels  \i: . 

over  it  are  large,  tortuous,  and  distinct  from  one  «noihe>,  i 
sclerotic  and  conjunctiva  being  only  slightly  con^lcsted  - 
.ned  keratitis,  on  the  other  hand,  the  opacity  of  the  cornea  is  paniii. 
and  of  a  groimd-glass  appearance,  obviously  from  changcf  u 
the  corneal  tissue  itself ;  the  camea  is  surrounded,  to  n  IPBUC 
or  less  extent,  by  a  lone  of  very  minute  vessels,  which  adiraDB 
only  a  slight  distance  over  the  margin  of  the  canica.  7h 
sclerotic  zone  of  vessels  is  also  well  marked  in  the  actn-e  St^ 
of  the  disease,  and  the  conjunctiva  is  more  or  less  congntd 
J •••"'"?"  In  some  few  cases  of  keratitis,  large  tortuout  vessels  cji'bW 
themselves  over  the  cornea  from  the  conjunctiva ;  tbc  potic^ 
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complains  of  considerable  pain  in  the  eye,  and  ciliary  neurosis, 
and  the  cornea  is  uniformly  hazy.  As  the  disease  becomes 
chronic,  the  pain  subsides,  and  the  congestion  of  the  sclerotic 
and  conjuncti\'a  disappears,  but  the  cornea  remains  opaque  and 
vascular — in  fact,  pannus  may  then  be  said  to  exist. 

Ulceration  of  the  cornea  may  give  rise  to  pannus  ;  in  almost  ^^  ^^ 
all  instances  of  healing  ulcers,  a  vascular  band  can  be  traced  ^^ : 
from  one  or  more  points  of  the  circumference  of  the  cornea, 
extending  towards  the  ulcer ;  and  if  the  parts  remain  in  a  state 
of  chronic  irritation  for  some  time,  the  vascularity  of  the  cornea 
may  continue,  especially  if  that  portion  of  it  formerly  occupied 
by  the  ulcer  remains  uneven,  and  therefore  a  source  of  irritation. 

But  inflammation  and  ulceration  of  the  corneal  tissue  are  by  ^^^  ^^^ 
no  means  the  most  frequent  causes  of  pannus  ;  vascular  opacity  k[?k£*°*' 
of  the  cornea  more  often  arises  from  the  effects   of  chronic 
granular  conjunctivitis,  the  palpebral  surface  of  the  conjunctiva 
having  been  rendered  uneven  from  the  cicatricial  tissue  which 
has  formed,  and  being  a  source  of  constant  irritation  as  it 
Daverscs  the  cornea  in  the  movements  of  the  eyelids.     Under 
these  circumstances,  the  superficial  layers  of  the  cornea  often 
become  opaque,  and  large  tortuous  vessels  gradually  extend 
themselves  over  its  surface.     The  thickness  of  this  vascular  y^^lx  ^ 
la)ier  will  of  course  vary  in  diiTcrcnt  cases ;  in  some  instances  ^y*'* 
it  is  so  dense  that  e\*en  the  outline  of  the  cornea  cannot  be 
distinguished  from  the  sclerotic,  while  in  others,  the  iris  and 
pupil  may  be  dimly  visible  through  the  semi-opaque  and  vascular 


Pannus  sometimes  occurs  from  the  irritation  caused  by  in-  other 
voted  e>'elashes,  the  result  of  either  trichiasis  or  entropium.        cau«e». 

The  Treatment  of  vascular  opacity  of  the  cornea  will  depend  Trtatmem 
upon  the  cause  of  the  disease ;  for  instance,  if  arising  from 
trichiasis,  or  entropium,  the  inverted  cilia  or  margin  of  the  lids 
nust  be  either  removed,  or  restored  to  their  normal  position,  j^ 
before  we  can  hope  to  overcome  the  disease  ;  and  if  we  can  the  cause, 
only  succeed  in  getting  rid  of  the  source  of  irritation,  we  shall 
Wc  e\ery  reason  to  expect  that  the  condition  of  the  cornea  will 
nnprove. 
In  many  instances  of  pannus,  consequent  on  granular  or  Jf  W«  coo- 
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diphtheritic   conjunclivicis,    the   contraction    of  ihe    cicatricii 
tissue  following   these  affections  shortens  the  lids  from  s 
to   side,  so    that    lliey    press    unduly    and   irregularly   agaii 
the   eyeball ;  this,  together   with  the   roughness    of  thcii 
faces,  irritates  the  cornea  during  the   movements  of  the  C 
lids.     Under  these  circumstances  we  must  endeavour,  i 
first  place,  to  correct  this  shortening  of  the  eyelids,  and  for  tWs 
purpose  it  will  be  necessary  to  divide  the  external  commissure 
as  described  at  p.  106.    By  this  proceeding  we  not  only  elongate 
the  palpebral  hssure,  and  directly  relieve  the  pressure  exerted  by  — 
the  contracted  eyelid  on  the  cornea,  but  having  divided  some  d 
the  fibres  of  the  orbicularis  muscle,  we  weaken  its  aaion,  a 
this  again  tends  to  lessen  the  pressure  of  the  lids  on  the  ey^S 
Provided  we  can,  by  this  proceeding,  sufficiently  relieve  the 
friction   of    the    palpebral   conjunctiva   against    the    diseased 
cornea,  the  pannus  will  probably  disappear  10  a  great  extent 
without  further  treatment ;    this   desirable  result  is,  howevo^,,^ 
frequently  hastened  if  tannic  acid  be  dusted  ov 
every  morning,  until  the  opacity  diminishes,  when  it  may  t 
be  used  every  three  or  four  days. 

Supposing,  however,  that  no  favourable  results  follow  t)i 
treatment,  or  that  the  condition  is  due  to  some  other  c 
contraction  of  the  eyelids,  we  may  still  hope  to  improve  the  st 
of  the  cornea,  by  inducing  purulent  inflammation  in  the  d 
eye.    The  more  vascular  the  corne.i,  the  less  danger  is  there  ( 
the  suppurative  inflammation  being  followed  by  destructive 
ulceration. 

The  state  of  the  patient's  general  health  should  be  a' 
to  before  submitting  him  to  this  plan  of  treatment,  for  if  I14 
happens  to  be  in  a  weak  condition,  sloughing  of  the  i 

,.  There  is  seldom  -iny  difl^iculty  in  exciting  purulent 
lion  in  the  diseased  eye  ;  but  in  some  few  instances  the  C( 
junctiva  has  been  so  completely  altered  in  character,  after  lot 
continued  granular  conjunctivitis,  that  I  have  been  obliged 
inoculate  it  with  pus  several  limes  before  I  could  succeed 
establishing  purulent  inflammation. 

The  pus  employed  for  inoculation  may  be  taken  from  the  t 
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of  another  person  sufTcring  from  purulent  conjunctivitis,  or 
gonorrhceal  matter  may  be  used.  It  should  be  placed  on  the 
eveited  lower  lid,  and  a  few  slight  punctures  in  the  conjunctiva 
be  made  with  the  point  of  the  lancet,  so  as  to  insure  the  grafting 
of  the  matter.  In  the  course  of  thirty-six  hours  the  purulent 
matter  grows  rapidly,  causing  first  irritation  and  inflammation, 
followed  by  purulent  discharge. 

So  long  as  the  cornea  remains  free  from  ulceration  we  may  Let  bflam- 
aUow  the  inflammatory  process  to  run  its  course,  simply  keeping  (^[Jf!]^ 
the  e>-e  scrupulously  clean.  If  ulceration  of  the  cornea  super- 
venes during  the  progress  of  the  disease,  we  must  strictly 
fcrilow  out  the  treatment  recommended  in  cases  of  purulent 
conjunctivitis.  It  is  interesting  to  watch  the  eflccts  of  the 
inflammator)'  process  on  old-standing  vascular  opacities  of  the 
cornea ;  they  often  improve  remarkably  as  the  suppurative 
action  subsides,  and  ultimately  the  patient  may  regain  some 
amount  of  \'ision. 

After  the  inflammation  has  entirely  passed  away,  chlorine  Chbrinc 
water  may  with  advantage  be  dropped  into  the  eye  three  or  four  °"°"' 
times  a  day  :  it  appears  to  act  as  a  mild  stimulant,  and  is  cer- 
tainly a  useful  remedy  in  cases  of  this  kind. 

PERiTO>n'. — This  operation  consists  in  excising  a  band  of  Pbritomy. 
conjunctiva  and  subconjunctival  tissue  about  the  eighth  of  an  in  cases  of 
inch  broad,  extending  entirely  round  the  circumference  of  the 
cornea  and  close  up  to  its  margin,  so  as  to  cut  ofl'the  communica- 
tion between  the  vessels  of  the  conjunctiva  and  those  covering 
the  cornea. 

The  patient  being  under  the  influence  of  ether,  the  lids  are  to 

be  widely  separated  with  a  spring  speculum,  a  fold  of  conjunc- 

ti\*a  is  to  be  seized  with  a  pair  of  toothed  forceps,  and  with  a 

pair  of  cur\*od  scissors  an  incision  is  carried  through  the  con- 

jaurtiva  round  the  cornea.     The  band  of  conjunctiva  is  now  to 

be  dissected  off,  together  with  the  subconjunctival  tissue  down 

'.0  the  sclerotic.    The  lids  are  then  to  be  closed  and  covered 

vith  a  compress  and  bandage.     I  agree  with  Mr.  G.  Lawson 

that  this  operation  is  well  suited  for  severe  cases  of  pannus 

»bich  continue  after  the  granulations  of  the  lids  has  been  cured  ; 

but  my  experience  of  it  has  not  been  vcr>'  encouraging. 
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Conical  Cornea  consists  in  a  thinning  and  bulging  c 
wards  of  the  whole  or  a  part  of  the  cornea,  without  loss  c 

transparency.     H  sometimes  appears  as  an  abrupt  c 
from  the  centre  of  the  cornea,  or  the  protuberance  may  be 
■ic,  but,  as  a  general  rule,  the  whole  of  the  cornea  is 


6    ""^ 

.  th4| 


involved,  its  centre  forming  th^ 
i"'":-  jfi-  most  prominent  part  of  the  c 

^^Hfel^^  (Fig.  38).     It  necessarily  folk 

.j^H^^^^^k  under   these   circu 

^^^^^^H|^^^^  the  refraction  of  the  rays  of  light 

^^^l^i^^^^^B^.       entering   the  is   greatly  in- 

^^^^SJgflP^^         creased,  and   they    are   brought 
^BPr      '  '03  focus  anterior  to  the  retina  (j 

'■^  the  patient  is  therefore    myopM 

As  a  general  rule,  the  disease  a; 
pears  between  the  ages  of  fifteen  and  twenty-five.  It  does  a 
occur  as  a  sequence  of  inflammation,  but  more  commonly  n 
fests  itself  in  weak  and  sickly  subjects,  and  generally  pro 
with  equal  rapidity  in  both  eyes,  though  it  may  advance  n 
rapidly  in  one  than  the  other." 

In  conical  cornea,  although  the  protuberance   is  often  014 
"  siderable,  the  cornea  seldom  gives  way  ;  it  seems  probable  tl 
as  the  laminated  tissue  becomes  thinner  it  allows  of  a 
transudation  of  aqueous  fluid  through  its  substance  than  i| 
health,  and  the  rntra-ocular  presstirc  being  thus  relieved,  therafi 
not  the  same  tendency  that  there  otherwise  would  be,  for  d 
attenuated  tissue  to  rupture,  and  give  exit  to  the  contents  of  tl 
eyebalL    There  can  be  no  doubt  of  the  fact,  that  as  the  first  step 
in  this  change,  the  laminated  tissue  of  the  cornea  yields  to  the 
intra-ocular   pressure,    apparently  from  an  inherent  weakness  _ 
in  its  fibrous  structure  ;  but  that  when  the  consequent  a 
tion  has  reached  a  certain  limit,  the  balance  is  restored  1 
cxosmosis,  and  further  distension  prevented.     These  alteratiol 
in  the  resisting   powers  of   the  fibrous   layers   of  the  c 
advance  most  rapiuly   in  its  central  portion,  and  degenerattff 
changes  occasionally  occur  in  this   situation,  which  render  I 

*   Opiuhahnii  Ht'ifilal  Ktptrti,  vol.  li.  p.  157,  1S59. 
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more  or  less  opaque  ;  but  with  this  exception,  notwithstanding 
the  very  remarkable  alteration  of  form  which  the  cornea  under- 
goes, it  remains  transparent. 

The  rapidity  with  which  the  disease  progresses  is  variable  ; 
sometimes  it  makes  rapid  strides,  and  in  other  instances  takes 
years  to  advance.     These  variations,  however,  will  much  depend  Pi 
on  the  state  of  the  patient's  health  ;  any  cause  which  impairs  the  a. 
nutrition  of  the  part,  or  which  induces  congestion  of  the  choroid,  "' 
and  increased  intra-ocular  tension,  will  tend  to  augment  the 
protrusion.     Excluding  such  disturbing  causes,  the  disease  will 
generally  advance  to  a  certain  point,  and  then  remain  stationary 
for  years,  or  it  may  be  for  life. 

Symplctns. — Besides  the  alteration  in  the  appearance  of  the -ij 
eye,  conical  cornea  gives  rise  to  impairment  of  vision,  the  degree 
of  which  depends  very  much  upon  the  extent  to  which  its  curva- 
ture has  been  altered.  In  the  early  stages  of  the  disease,  the 
patient  probably  complains  of  slight,  but  gradual  increasing, 
myopia,  consequent  on  the  increased  refractive  power  of  the  M 
dioptric  media.  This  defect  may  be  corrected  for  a  time  by  the 
use  of  concave  glasses;  but  as  the  disease  advances,  not  only 
■3  the  refraction  so  much  augmented  that  concave  glasses  cease 
to  rectify  the  evil,  but  even  before  the  disease  has  reached  this 
Mage,  the  altered  curvature  of  the  cornea,  which  is  seldom  equal 
in  all  its  planes,  gives  rise  to  astigmatism.  This  again,  IfAi 
stationary,  may  be  overcome  by  the  use  of  cylindrical  glasses. 
Should  the  degenerative  changes  continue  to  progress,  opacity 
of  the  centra]  portion  of  the  cornea  gradually  supervenes,  and 
.  the  eye  is  destroyed. 

It  is  seldom  possible,  by  light  direcdy  thrown  on  the  part, 
'to  appreciate  the  slight  increase  in  the  convexity  of  the  cornea 
tliat  marks  the  early  stages  of  the  disease  ;  it  is  necessary  to 
employ  the  lateral  method  of  examination  ;  the  bulging  forwards  £1 
of  the  central  portion  of  the  cornea  will  then  become  distinctly  ii^ 
visible  in  most  instances.     Should  any  doubt  on  the  subject  still '" 
exist,  the  ophthalmoscope  without  a  convex  lens  in  front  of  it  "' 
may  be  used,  the  light  from  the  instrument  being  thrown  from  a 
distance  of  about  twenty  inches  at  different  angles  on  the  cornea ; 
^te    side   of  the   cone    opposite   the    light   will    then    appear 
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darkened,  or  cast  into  the  shade.    This  test  is  a  veiy  ddkaie 
;,  and  may  be  relied  on  when  simple    inspection   lajls  lo 


HuUh. 
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Treatment. — Our  first  and  obvious  duty  will  be  I 
the  patient  with  concave  or  cylindrical  glasses,  to  correct  hit 
error  of  refraction,  and  thus  prevent,  as  far  as  posiWf, 
all  straining  of  the  eyes,  which  tends  to  produce  intra-OcaUf 
congestion  and  increased  tension  of  the  globc-  In  seleomf 
glasses,  the  rules  ordinarily  applicable  to  cases  of  myopia  vA 
astigmatism  hold  good. 

In  the  second  place,  we  must  do  all  in  our  power  to  impnm 
n  the  patient's  genera!  health.  Lastly,  we  may  lessen 
1  of  aqueous,  in  bad  and  advancing  cases,  by  in- 
dectomy,  the  upper  section  of  the  iris  being  removed ;  not 
should  this  operation  be  long  delayed  if  its  full  advantages  iit 
.  to  be  gained.  1  do  not  assert  that  iridectomy  will  stop  tbe 
progress  of  the  afTection,  but  in  its  early  stages  it  affords  in 
the  best  chance  we  have  of  checking  it,  especially  in  insLUun 
where  the  disease  is  making  rapid  progress. 

Von  Graefe  recommends  the  following  proceeding  in  CAies  et 
advancing  conical  cornea.  Tite  pupil  having  been  fully  diUttd 
with  atropine,  a  narrow-bladcd  knife  is  to  be  thrust  into  the 
middle  layer  of  the  cornea,  at  the  apex  of  the  cone,  and  then 
passed  out  again,  so  that  a  small  superficial  flap  may  be  made 
The  ,Tntcrior  chamber  is  not  to  be  punctured,  but  only  ifct 
outer  layers  of  the  cornea  raised  and  turned  back,  the  (Up 
thus  formed  being  cut  offal  its  base  with  a  pair  of  scisson.  H 
(he  cornea  should  by  chance  be  punctured,  the  operation  nuK 
be  put  off  for  a  fe^v  days  until  the  wound  has  healed.  The  d*v 
after  the  operation,  the  surface  from  which  the  flap  nf  cotk* 
has  been  removed  is  to  be  touched  witha  pencil  of  dilute  nitsK 
of  silver  (nitrate  o[  silver  one  part,  nitrate  of  potash  two  partt). 
at  first  very  lightly  ;  this  proceeding  must  be  repented  eraff 
other  day  until  an  ulcer  surrounded  by  a  Italo  of  iiitiliKiiiin  ■■'> 
produced.  The  anterior  chamber  is  then  to  be  <_.ii:(  ■ -i> 
opened  through  the  b,ase  of  the  ulcer.  The  pctfur 
Eated   daily   for  three   or  four   days,  and   then   1 

Hid  up,  and  the  ulcer  allowed  (o  heal.    The  i 


pcrfor..:  .  :    - 
en  the  ^%5^H 
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flattening  of  the  excessive  curvature,  and  the  formation  of  a 
lencoma  at  the  part  of  the  cornea  most  affected.  It  may  be 
accessary  to  displace  the  pupil  subsequently  by  means  of 
iridectomy.*  With  reference  to  operations  of  this  kind,  it  is 
almost  unnecessary  to  remark  that  they  should  only  be  practised 
m  extreme  cases  of  conical  cornea. 

Spherical  Pellucid  Protrusion  of  the  Cornea,  or  pellucid 
Dropsy  of  the  Aqueous  Chamber,  as  it  was  formerly  called,  is  a  mon^ok 
wiy  insidious  disease,  usually  following   an  attack  of  acute  Cornea 
gnnular  conjunctivitis,   or  keratitis ;    the    toughness    of  the 
fibrous  structure  of  the  cornea,  and  therefore  its  power  of  resist- 
ing the  intra-ocular  pressure,  having  been  diminished  by  disease, 
it  liowly  >'ields  to  the  distending  force,  so  as  ultimately  to  bulge 
fcnrard  to  a  greater  or  less  extent.     The  pathological  con- 
dition we  arc  now  considering  differs  essentially  from  conical 
cornea  in  being  preceded  by  some  acute  affection  of,  or  injury  to,  follows 
tbe  parts ;  sometimes  it  arises  from  deep-seated  disease  which  afTection. 
kas  produced  augmented  intra-ocular  pressure,  and  at  the  same 
time  defective  innervation  of  the  cornea  by  involving  the  ciliary 
ooir-es.    In  some  rare  instances  it  appears  to  be  a  congenital  SoinciimcN 
aflection:  I  know  of  a  family  at  present,  in  which  it  exists  to  a  " 
most  distressing  extent,  both  sons  and  daughters  being  equally 
aflected. 

In  most  cases  of  pellucid  protrusion  of  the  cornea,  the  sclerotic  Sclerotic 
ualso  involved,  the  whole  front  of  the  globe  bulging  forwards;  '"^° " 
tbe  breadth  as  well  as  the  convexity  of  the  swelling  is  thus 
ttgmented  to  such  an  extent,  that  it  is  often  impossible  for  the 
Ms  to  close  over  it.     Ultimately  the  cornea  may  become  opaque, 
*»d  will  probably  be  destroyed  by  progressive  ulceration. 

In  the  early  stajjes  of  this  disease  the  functions  of  the  iris  are  in^j 

mh.      '  JO  affected 

<wn  impaired  ;  it  responds  but  slowly  to  the  stimulus  of  light, 
''Hi  synechia  subsequently  forms  between  it  and  the  lens.  The 
Pitient  seldom  suffers  from  pain  during  the  progress  of  this 
*fction ;  but  as  the  cornea  becomes  more  prominent,  he  com- 


*  TJu  PractUiotur^  vol.  ii.   p.  176.     Mr.   K.  15.  Carter   on  Conical 
^^waea,  LaiutU  February  6,  1869. 
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plains  of  increasing  myopia,  and  experiences  a  sensation  Oiiia- 
tension  in  ihe  orbit,  particularly  when  be  attempts  to  rotate  iht 
eye  from  one  side  to  the  other,  the  enlarged  globe  turning  >ith 
dil^culiy  in  its  socket ;  and  in  addition  we  shall  have  glaoootm- 
lous  changes  going  on  in  the  eye. 

Treatimnl. — Cases  of  spherical  protrusion  of  the  comci  ait 
almost  hopeless  ones.  In  the  early  stages  of  the  diseax,"' 
may  endeavour  to  stay  Its  progress  by  tonics  and  sintili' 
means,  hoping  to  improve  the  nutritive  powers  of  the  patimi- 
and  thus  slop  the  local  degeneration  of  the  cornea  and  paiu 
around  it. 

Iridectomy  would  be  indicated  in  a  rapidly  advancing  case; 
but  I  fear  it  would  be  attended  with  little,  if  any,  pennanaii 
advantage.  Repeated  paracentesis  of  the  cornea  has  ten 
recommended,  so  as  lo  keep  the  anterior  chamber  caaqsn 
lively  empty,  and  thus  diminish  the  intra-ocular  pressure 

If  we  perform  either  paracentesis  of  the  cornea,  or  iridectoai]', 
in  instances  of  this  kind,  it  is  advisable  to  draw  off  the  aqumii 
slowly,  so  as  to  allow  of  a  gradual  diminution  of  the  inBi- 
ocular  pressure  ;  otherwise,  the  bloodvessels  of  the  choraiJ, 
being  most  probably  diseased,  may  suddenly  give  way,  vA 
destructive  hiemorrhage  occur,  necessitating  the  excision  of  ik 
globe.  By  drawing  off  the  aqueous  very  slowly,  we  ditniniih 
this  risk,  the  intra-ocular  circulation  adapting  Itself  by  degnd 
to  Ihe  gradually  diminishing  tension  of  the  eyeball. 

Should  the  disease  have  advanced  so  far  as  to  i&tericR 
with  the  action  of  the  lids,  the  sight  of  the  eye  being  deitnjtl 
it  will  be  belter  to  excise  the  anterior  half  of  the  globe.  ^ 
will  be  the  more  desirable  if  the  other  eye  is  not  afiected,  ^^ 
we  may  thus  hope  to  save  from  sympathetic  iniiation. 


AND  INJURIES  OP  THK  CORNEA. 

Injuries  of  the  Cornea.— Mr.  White  Cooper*  twaaik»- 
that  wounds  of  the  comes  present  ibemsdves  of  cverj-  siic,  ^f^ 
the  minute  puncture  of  the  surgeon's  needle,  which  docs  not  v^ 
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cause  the  escape  of  the  aqueous  humour,  to  cuts  and  lacerations 
the  most  extensive ;  but  there  is  no  puncture  or  scratch,  how- 
ever slight,  which  is  devoid  of  risk ;  and  no  wound,  within 
certain  limits,  from  which  the  eye  may  not  recover  under  favour- 
able circumstances.  The  earlier  the  age  the  greater  are  the 
restorative  powers,  and  if  the  patient  is  healthy,  the  less  dis- 
posed is  the  eye  to  take  on  inflammation ;  even  in  advanced 
age,  the  recovery  from  wounds  of  the  cornea  is  often  surprising. 

Abrasion  of  the  Cornea  is  by  no  means  an  uncommon  Ahrasion. 
accident ;  any  foreign  body,  striking  the  surface  of  the  cornea,  a  oDmmon 
may   scratch  off  a  portion   of  its  epithelium.    These  corneal  *<=<='**«"'• 
abrasions  are  often  followed  by  acute  pain  in  the  eye,  and  some-  ver>' 
times,  in  neglected  cases,  by  destructive  inflammation.    The  p*»"^^^- 
potieiit  usually  comes  to  us  with  the  eye  firmly  closed,  suffering 
from  considerable  pain,  lachrymation,  and  photophobia,  and  Photo. 
complaining  of  a  sensation  as  if  a  foreign  body  were  lodged  in  ^  ^  ^^' 
the  eye. 

The  moment   the   lids  are  opened  a  gush  of  tears  takes  ADpcamnce 
[dace  from  the  e>-e,  and  the  palpebral  and  orbital  portions  of  ^^Z"* 
the  conjunctiva  will  be  found  more  or  less  congested.    If  the 
cornea  be  examined  by  oblique  light,  we  may  notice  that  the 
abiaded  portion  has  a  glistening  appearance,  and  is  surrounded 
by  a  slight  ridge,  occasioned  by  the  free  margin  of  epithelial 
cells  bordering  the  injured  part.    The  outline  of  the  excoriation 
IS  generally  very  irregular,  and  its  size  will  vary  according  to  the 
extent  and  nature  of  the  injury. 

A  simple  abrasion  of  the  cornea,  if  it  occurs  in  a  healthy  Quickly 
person,  and  is  properly  treated,  generally  heals  in  the  course  of  jj^jj^^ '" 
three  or  four  days  ;  the  epithelium  is  re-formed,  and  the  parts 
issame  their  normal  condition.     But  if  the  patient  be  out  of  May  Mtp- 
health  at  the  time  of  the  injury,  or  if  the  case  be  carelessly  p""**^- 
treated,  simple  abrasion  may  induce  troublesome  keratitis,  even 
leading  to  ulceration  or  abscess  of  the  cornea. 

Treatment, — In  a  case  of  abrasion  of  the  surface  of  the  cornea,  Trratmnit. 
t  is  well  to  open  the  lids  and  drop  some  olive  oil  into  the  eye,  on. 
then  smear  the  extract  of  belladonna  over  the  lids,  and  lastly,  BeiUJmnn. 
^ly  a  pad  of  cotton- wool  and  a  bandage,  so  as  to  keep  the  parts 
2t  rest  for  twenty-four  hours.     If  after  this  the  patient  continues  Rot 
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to  suffer  fiom  pain,  it  will  be  advisable  to  drop  a  solution  of 
atropine  into  the  eye,  and  order  poppy-head  fomentations  to  be 
employed  frequently,  the  pad  and  bandage  being  applied  in 
the  interim. 

After  an  accident  of  this  kind,  if  the  i 
to  inflammation  or  ulceration,  we  shall  have  lo  treat  the  case 
upon  precisely  the  same  principles  as  those  I  have  already  laid 
down,  when  discussing  the  subjects  of  keratitis  and  ulceration. 
of  the  cornea.  In  abrasion  of  the  cornea  no  irritani  lotjoa 
should  on  any  account  be  used  ;  rest  is  the  chief  m 
employ,  and  if  this  be  attained,  in  most  cases  the  epithelial 
cells  will  very  soon  be  reproduced,  and  the  functions  of  the  eye 
restored. 

Contusions  of  the  Corvea  resulting  from  direct  injury 
are  uncommon,  on  account  of  the  rapidity  with  which  the  hds 
dose  and  prevent  the  impact  of  a  foreign  body  upon  the  eye* 
Nevertheless,  cases  of  contusion  of  the  cornea  do  occur,  and 
in  old  and  sickly  people  are  at  times  followed  by  rapidly 
advancing  destructive  changes  in  the  part,  independently  of 
complications,  such  as  detachment  of  the  rttina  or  choroid, 
which  arc  likely  to  take  place  under  the  same  circumstances. 
After  contusion,  the  cornea  may  rapidly  assume  a  hazy  appear* 
ance,  the  paiient  suffering  great  pain  in  the  eye,  and  the  ci 
junctiva  becomes  deeply  congested  ;  in  unfavourable  cases,  these 
changes  may  run  on  into  suppurative  keratitis,  in  spite  of  01 
best  efforts  to  prevent  it ;  and  if  necrosis  of  the  cornea  com- 
mences under  these  circumstances,  it  will  almost  certainly 
terminate  in  the  entire  destruction  of  the  eye. 

Penetrating  Wounds  of  the  Cornea,  provided  they 
are  not  complicated  with  prolapse  of  the  iris,  will,  if  their  edges 
fall  into  accurate  apposition,  usually  heai  rapidly.  On  the 
other  hand,  wounds  with  Jagged  edges,  or  those  accompanied 
with  loss  of  substance,  heal  with  diificulty  ;  and,  as  a  rule, 
an  opaque  cicatrix  remains  to  mark  their  position  on  the  comea( 
and  materially  interferes  with  the  patient's  sight  if  it  be  situated 
in  the  axis  of  vision. 

The  complication  which  principally  interferes  with  the  healing 
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of  wounds  of  the  cornea  is  a  prolapse  of  the  iris,  preventing  Prolapse  of 
the  apposition  of  the  edges  of  the  wound,  and  thus  involving  ^^^ 
the  iris  to  a  greater  or  less  extent  in  pathological  change. 
Unfortunately,  in  extensive  wounds  of  the  cornea,  it  is  often 
impossible  to  replace  the  iris  in  the  anterior  chamber  :  if  it  be 
^  replaced,  the  aqueous,  accumulating,  is  apt  to  burst  open 
the  edges  of  the  wound,  and  as  the  fluid  escapes,  the  elastic 
vitreous  pushes  the  lens  and  iris  forwards  against  the  cornea, 
and  a  further  prolapse  occurs. 

Treatment, — ^Theoretically  we  might  suppose,  that  to  dilate  TrtatttunL 
the  pupil  with  atropine,  or  to  contract  it  with  eserinc,  so  as 
to  dng  the  iris  away  from  the  wound  in  the  cornea,  would  be  a 
ntioDal  and  effective  plan  of  treatment.     Unfortunately,  the 
iris  vill  seldom  dilate  under  the  influence  of  mydriatics,  how- 
wer  powerful  they  may  be,  if  the  anterior  chamber  is  empty,  and 
the  iris  compressed  between  the  cornea  and  the  lens.    Atropine,  in  larae 
therefore,  although  it  should  always  be  employed,  is  not  often  of  i^nc 
flwch  use  in  extensive  wounds  of  the  cornea  ;  in  small  ones  it  "**"• 
nuy  be  useful,  as  it  is  possible  that  the  pupil  may  then  be  made 
to  dilate,  and  the  edges  of  the  wound  in  the  cornea  falling  into 
opposition,  the  aqueous  is  retained,  and  the  full  effects  of  the 
<hug  may  then  be  induced  so  as  to  draw  and  keep  the  iris  away 
from  the  rent  in  the  cornea. 

In  instances  of  wounds  of  the  cornea  not  complicated  with  Apply  airo- 
pfolapse  of  the  iris,  a  solution  of  atropine  should  be  dropped  compress, 
iwo  the  eye,  three  or  four  times  a  day  ;  it  tends  to  soothe  the 
imitation, and,  together  with  a  carefully  applied  pad  and  bandage, 
keeps  the  eye  at  perfect  rest.  Should  there  be  pain  or  irritation, 
the  eye  may  be  fomented  with  a  decoction  of  poppy-heads  ;  and 
one  or  two  full  doses  of  opium  administered.  If,  in  spite  of  this, 
the  pain  in  the  eye  continues,  a  few  leeches  applied  to  the  temple 
»dl  often  give  relief. 

In  severe  wounds  of  the  cornea,  whether  they  be  contused  or  Deeper 
incised,  we  should  always  be  prepared  to  find  that  detachment  S^"^**^** 
of  the  retina,  or  some  such  serious  complication,  has  occurred 
in  the  deeper  structures  of  the  eye. 

\i  the  wound  in  the  cornea  is  a  small  and  recent  one,  and  a  in  unail, 
nodule  only  of  iris  protrudes  through  it,  we  may  be  able  to  w^Hjs, 
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If  chamber.*  U  niler  these  civcumstances 
it  wiU  be  well  to  puncture  the  prolapsed  iris  with  a  broad  needle : 
we  thereby  relieve  any  slight  congestion  ofitsprotrudit^vessds, 
and  allow  the  aqueous  to  escape  from  behind  it — both  impotttiu 
points  to  be  attained ;  atropine  must  then  be  applied  to  the 
eye,  and  a  pad  and  bandage  carefully  adjusted.  But  -we  cuuiH 
expect  success  from  this  proceeding  in  large  wounds  of  tic 
cornea,  where  a  considerable  extent  of  the  Iris  is  prolapsed  ;  aad 
even  if  we  excise  the  prolapsed  iris,  as  above  directed,  iheie  is 
always  a  risk  that  the  wound  in  healing  will  retain  3  ponion  d 
the  iris  in  the  cicatricial  tissue,  which  may  be  the  means  el 
setting  up  sympathetic  irritation  in  the  sound  eye — a  di»«er 
a^inst  which  the  surgeon  can  hardly  be  too  much  on  his  goanL 
The  method  of  treatment  which  is  most  generally  applicable  in 
these  cases,  is  to  perform  an  iridectomy,  removing  the  pro- 
tnided  portion  of  the  iris,  and  thus  preventing  the  chance  of  a 
further  prolapse,  or  the  ill  consequences  arising  from  the  in 
becoming  involved  in  the  cicatrix.  But  in  performing  an 
iridectomy  under  these  circumstances,  we  must  bear  in  ncn^ 
the  fact,  that  there  is  no  anterior  chamber,  the  lens  b 
against  the  posterior  surface  of  the  cornea 
tomy,  therefore,  the  patient  must  be  placed  underd 
as  to  relax  the  muscles,  no  slop  speculum  can  be  um 
section  in  the  cornea  must  be  performed  with  a  veryn 
bladed  knife,  which  can  be  made  to  transtix  the  margin  of  A 
cornea  only,  thus  keeping  clear  of  the  lens. 

If,  as  will  certainly  be  the  case  In  most  e; 
the  cornea,  a  traumatic  cataract  exists,  and  the  patient  r 
only  a  perception  of  light,  the  sooner  the  globe  of  the  ii 
eye  is  removed  the  beiier. 

Foreign  Bodies  tK  the  Cornea.~Ii  frequently  hi 
that  particles  of  dust,  bits  of  coal,  straw,  and  such  like  si 
5nd  their  way  into  the  eye,  and  becoming  fixed  in  the 
layers  of  the  cornea,  excite  considerable  irritation  a 
intolerance  of  tight,  and  profuse  lachrymation.    There  i>  g 
rally  but  little  difficulty  in  detecting  the  presence  of  a 
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body  on  the  cornea,  especially  if  the  pari  bi;  examined  by  the 
lateral  method  of  illumination  ;  and  the  sooner  an  ofTending 
particle  is  removed  from  this  situation  the  better,  for  the  patient 
by  constantly  nibbing  at  the  lid,  is  apt  Co  drive  the  offending 
substance  deeper  into  the  cornea,  and  it  may  tht-n  give  rise  lo 
severe  inflammation  of  the  eye. 

When  consulted  in  cases  of  this  kind,  the  surgeon  should  seat 
his  patient  in  front  of  a  good  light,  and  standing  behind  him, 
with  the  aid  of  an  assistant,  he  should  keep  the  eyelids  wide 
open,  the  patient  being  at  the  same  time  directed  to  look  steadily 
forwards  ;  with  a  small  spud  or  cataract  needle,  the  sui^eon 
may  then  pick  the  o  (Tending  particle  off  the  cornea,  If  it  happens 
to  have  been  a  little  bit  of  iron,  or  coal,  or  in  fact  any  substance 
likely  lo  stain  the  cornea,  although  the  particle  is  detached,  the 
discoloration  may  remain,  and  we  should  not  attempt  its  re- 
moval ;  it  will  wear  away  in  the  course  of  a  few  days,  as  new 
epithelial  cells  are  formed. 

It  often  happens,  in  cases  of  this  kind,  tliat  before  we  see  the 
patient,  the  foreign  substance  has  been  lodged  in  the  eye  for 
some  days,  and  has  set  up  so  much  irritation  that  it  is  utterly 
impossible  for  the  patient  to  hold  his  eye  steady  for  an  instant, 
in  order  that  ilie  surgeon  may  remove  the  foreign  body.  Under 
these  circumstances,  it  is  well  to  give  the  patient  chloroform 
or  ether,  and  the  operation  may  then  be  completed  without 
any  difficulty.  If  there  should  be  any  objection  to  chloroform, 
better  apply  a  stop  speculum  to  the  eye,  and  having  fixed  the 
eyeball  with  a  pair  of  forceps,  we  can  command  the  movements 
of  the  globe,  and  quickly  effect  our  object.  After  the  removal 
of  the  foreign  particle  from  the  cornea,  a  few  drops  of  castor-oil 
may  be  dropped  into  the  eye,  and  the  lids  kept  closed  for  twenty- 
four  hours  with  a  pad  and  bandage. 

Casfs  0/  Impaction. — The  foreign  body  may,  however,  strike 
the  cornea  with  sufficient  force  to  be  driven  deeply  into  the 
laminated  tissue,  and  it  then  gives  rise  lo  the  most  severe  irrita- 
tion, and  it  may  be,  inflammation  of  the  eye.  The  hyper-action 
thus  induced  may  become  localiied  around  the  offending  particle, 
and  suppuration  taking  place,  it  is  gradually  loosened  from  its 
n  by  the  disintegration  of  the  surrounding  tissue,  and  so 
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cast  out  of  the  eye.    An  ulcer  thtjs  formed  usually  heals  to 
quickly,  a  small  nebulous  spot  remaining  to  indicate  the  p 
the  foreign  body  occupied. 
I        In   other   cases,   no   such  localization  of  the   inliamt 
occurs  around  the  otfending  particle,  but  spreading  from  ti 
seal  of  injury,  it  gradually  involves  the  whole  cornea,  and  d 
maicly  the  deeper  tissues  of  the  eye,  terminating  in  g 
inflammation  of  the  globe. 

When  called  to  attend  a  case  where  a  foreign  body  has  b 
impacted  in  the  cornea,  our  tirst  duly  is  obviously  r 
as  soon  as  possible.  If  the  eye  is  painful  and  Irritable,  it  « 
be  advisable  to  administer  chloroform  ;  and  the  point  of 
cataract  needle,  or  spatula,  being  inserted  beneath  the  fore 
body,  it  is  to  be  lifted  from  its  bed.  it  is  surprising  how  fin 
particles  of  iron  or  dust  may  become  uedged  into  the  lamiiu 
tissue,  and  without  the  aid  of  chloroform,  it  often  requires  tf 
greatest  patience  on  the  part  of  both  surgeon  and  patient  I 
dislodge  them.  After  removal,  the  eyelids  must  be  kept  cloa 
for  a  day  or  two  with  a  pad  and  bandage. 

If  the  foreign  body  has  given  rise  to  abscess  or  suppuratioa< 
the  cornea,  the  case  must  be  treated  upon  the  principles  aire 
laid  down  with  reference  to  these  aifections  (p.  202). 

It  does  not  often  happen  that  foreign  bodies  become  cncy* 
in  the  cornea,  but  occasionally  we  meet  with  instances  of  ll 
kind.     Thus,  a  grain  of  gunpowder,  or  some  such  substan 
becomes  imbedded  In  the  cornea,  and  probably  gives  rise 
some  slight  irritation  in  the  first  instance  ;  this  gradually  si 
sides,  and  the  particle  remains  encysted,  causing  no  fiutl 
inconvenience.     Under  these  circumstances  it  would  hardlyl 
wise  to  attempt  its  removal ;  but  these  are  exceptional  ( 
and  by  no  means  invalidate  the  general  rule,  that  a  fo 
body  should  be  extracted  from  the  cornea  as  soon  as  possible. 

/'er/oration  of  the  Cernea.—We  sometimes  meet  with  i 
stances  in  which  a  chip  of  steel,  or  other  hard  substance,  I 
been  driven  against  the  cornea  with  sufficient  force  to  pcrfonC 
it,  the  inner  extremity  of  the  foreign  body  wounding,  perha 
the  iris  and  lens.  It  is  upon  a  cunsidcration  of  the  siie  a 
position  of  the  particle,  and  the  complications  to  which  it  n 
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and  treatment  must  be  based.  If  P 
le,  il  will  excite  much  more  irritation  ai 
than  a  smaller  one  would  do.    So  '" 


ir  progn. 
the  foreign  body  is  a  larg 
and  inflammation  in  the 
again  with  regard  to  its  position — if  in  the  axis  of  vision,  it  will 
almost  certainly  injure  the  cornea,  to  such  an  extent  as  to 
interfere  with  the  subsequent  perfection  of  vision. 

So  far  the  features  of  such  a  case  are  sufficiently  obvious  ;  but 
it  requires  a  certain  amount  of  experience,  and  a  careful  study 
of  the  parts,  lo  determine  if  a  foreign  body,  which  has  perforated 
the  cornea  towards  its  circumference,  has  wounded  the  iris  or 
lens.  Inmost  cases  where  the  cornea  is  thus  transfixed,  the 
aqueous  escapes,  and  the  iris  and  lens  are  thrust  against  the 
inner  extremity  of  the  foreign  body,  and  thus  placed  in 

The  intense  pain,  intolerance  of  light,  and  lachry: 
which  these  more  serious  injuries  of  the  cornea  give  ri 
it  necessary  to  administer  chloroform  before  tnaking  our  exami- 
nation, in  order  that  we  may  be  enabled  to  inspect  the  parts 
thoroughly,  as  well  as  to  assist  us  in  removing  the  foreign  body. 
The  lids  having  been  separated  we  must  examine  the  seat  of  the 
injury  by  transmitted  light ;  the  position  and  relations  of  the 
foreign  body  are  thus  to  be  carefully  studied.  If  the  iris  Is  in 
its  normal  position,  being  well  away  from  the  cornea,  the 
aqueous  humour  still  tills  the  anterior  chamber,  and  the  inner 
extremity  of  the  foreign  body,  unless  it  be  of  some  considerable 
length,  may  not  have  wounded  the  iris  or  lens.  Under  these 
circumstances  the  case  will  be  a  comparatively  simple  one, 
provided  no  deep-seated  inflammation  of  the  eye  has  been 
excited.  On  the  other  hand,  we  may  discover  or  suspect,  from 
the  escape  of  aqueous  or  the  depth  the  foreign  body  has 
penetrated,  that  the  iris  or  lens  has  been  wounded.  If  the  iris 
has  suffered,  the  case  may  be  complicated  by  iritis ;  and  if  the 
capsule  of  the  lens  has  been  injured,  a  traumatic  cataract  will 
add  still  further  to  the  diflicultics  we  shall  have  to  contend  with. 
Supposing,  however,  that  both  the  iris  and  lens  have  escaped 
injury  ;  having  the  patient  still  under  the  influence  of  chloro- 
form, we  may  generally  lay  hold  of  the  foreign  body  with  a  pair 
~  if  forceps,  and  remove  it  from  the  eye  wilhoul  difficulty. 
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If  from  the  patient's  endeavours  to  rub  ihe  foreign  body  out  rf 
his  eye,  he  has  driven  its  outer  extremity  inwards,  llush  with  the 
cornea,  or  it  may  be  deeply  into  its  laminated  tissue,  it  is  fte- 
quently  impossible  to  seize  hold  of  it  with  a  pair  of  forceps ;  any 
forcible  attempts  lo  do  so  would  probably  drive  ii  completely 
into  the  anterior  chamber.  It  is  advisable,  under  these  o 
stances,  to  enlarge  the  uound  in  the  cornea,  and  then  seiie  b 
of  the  foreign  body  and  remove  il.  It  has  been  reconunendtt 
in  cases  of  this  descriplion,  lo  pass  a  broad  needle  through  t| 
margin  of  the  cornea,  the  flat  blade  of  ihc  instrume 
inserted  beneath  the  inner  extremity  of  Ihe  foreign  body ; 
latter  may  thus  be  pushed  outwards,  and  taken  hold  ti  m 
pair  of  forceps.  A  powerful  magnet  has  been  used  with  m 
to  draw  a  chip  of  iron  imbedded  in  the  cornea  from  its  pw 

A  solulion  of  atropine  should  subsequently  be  dropped  I 
the  eye,  three  or  four  times  a  day.  so  as,  if  pc'ssible,  to  ki 
iris  away  from  the  wound  in  the  cornea,  and  a  pad  aod  b 
should  be  carefully  applied.  If  theeye  is  much  iiiflaine<t( 
compresses  may  with  advantage  be  used,  and  opium  ma 
administered  iniemally,  so  as  to  allay  the  irritation  in  the 
Leeches  will  be  necessary  if  the  inflammation  runs  high. 

If  on  examining  the  eye  wc  find  the  foieign  body  has  won 
the  iris  or  lens,  but  can  still  be  withdrawn  from  tbe  cona 
shall,  of  course,  lose  no  lime  in  removing  it ;  but  if  it  has : 
passed  through  the  cornea,  and  fallen  into  the  lower  p 
the  anterior  chamber,  or  is  seen  sticking  in  the  iri»,  irt 
no  longer  hope  to  seize  it  with  the  forceps  ;  having  once  pi 
through  the  cornea  the  clastic  lamina  doses  over  it,  and  dt 
all  our  attempts  m  get  at  it  in  this  way,  and  a  different  DM 
be  employed.  The  management  of  these  cases  w 
found  described  under  the  head  of  Wounds  of  the  Iii^l 

imeal  injury  being  a  matter  of  secondary  iroponsuice; 


Senilf.  Degekekation  of  the  Cor-vka.— Tills  conJ 
of  the  cornea  is  characterized  by  the  ptrsencc  of  the  < 
ite  margin,  which  Mr.  Canton  describes  ai  folk 
senilis,  if  closely  examined,  will  be  found  tt>  t 


Fig.  39. 
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composed  of  two  parts,  the  outer  having  a  greyish  white,  or  A 
dusky  tint,   the   inner   one  being  milky  in  colour.    These   are  "* 
separated  from  each  other  by  a  clear,  unaffected  line  of  cornea, 
and  through  this  the  iris  can  be  distinctly  seen."" 

This  alteration  in  the  margin  of  the  cornea  usually  commences  pi 
in  its  upper  section,  and  in  both  eyes  at  the  same  time  ;  subse- 
quently the  lower  portion  is  similarly  affected,  so  that  the  eye 
then  presents  two  white  crescents,  an  upper  and  a  lower  one  ; 
they  gradually  advance,  and  uUimalely  coalesce,  and  the  cornea 
is  then  surrounded  by  a  whitish  band  as  above  described.  This 
band  usually  extends  only  a  short  distance  from  the  margin  of 
the  cornea,  but  In  some  instances  it  encroaches  on  the  more 
central  parts,  and  may  involve  a  considerable  portion  of  the 
cornea,  but  such  cases  are  rare. 

This  condition  is  not  to 
founded  with  the  grey   lin 
corresponds    to   the    border  of  the 
sclerotic,  where  it  is  bevelled  off  f 
overlap  the  cornea  :   the  true  arcu: 
senilis  depends  upon  fatty  degenera 
tion  of  the  cornea,  its  transparent 
structure  being  converted  into  a 
opaque  band,  of  the  extent  and 
figuration  depicted  in  Fig.  39. 

As  a  general  rule,  the  arcus  does  not  appear  before  a  man  fr 
has  reached  the  age  of  forty-five  or  fifty,  but  it  may  come  on  in 
younger  people ;  when  it  does  so,  it  may  be  taken  as  an  indica- 
tion of  a  constitutional  tendency  to  fatty  degeneration  of  the 
tissues.     There  can  be  no  doubt  that  the  arcus  senilis  is  heredi-  01 
tary  ;  that  is,  the  gouty  or  other  diathesis  upon  which  it  depends  di 
passes  from  parent  to  child,  and  with  it  the  tendency  to  early 
fatty  degeneration  of  the  cornea,  the  muscular  tissue  of  the 
heart,  and  other  organs  of  the  body. 

I  am  rot  aware  of  a  single  instance  in  which  this  disease  has  n 
dviuiced  so  far  towards  the  centre  of  the  cornea  as  to  interfere  -^ 


^ 


La  E,  Canton  on  "The  Arcus  Senilis,  o 


Fatty  Degeneration  of  the 


840         LEPHnUS  AFFECTIONS  OF  THE  CQRNEA- 

with  the  perfection  of  vision.  I  cannot  say  that  in  operaliii| 
CAtaract,  the  presence  of  an  arcus  senilis  influences  me  in 
selection  of  one  or  other  of  the  various  modes  of  mnoving 
lens  ;  I  have  frequently  performed  the  flap  extraction  with 
roost  favourable  results,  although  an  extensive  arcus  senilii 
been  present, 

Instances  have  been  recorded  of  an  arcus  senilis  disappea 
under  a  course  of  treatment  calculated  to  increase  the 
mind  and  body,  among  those  whose  constitutions  tuvt  \ 
impaired  from  m-cr-work,  ill-health,  and  other 
fluences. 

Leprous  Affections  of  the  Cornea.— Among  the  nt 
of  India,  and  in  fact  among  all  classes  affected  with  leprot 
often  happens  that  both  corneas  become  nebulous,  the  cfi 
commencing  at  the  extreme  margin  of  the  cornea,  ajid  extoM 
year  by  year  towards  the  axis  of  vision  ;  vessels  may  I 
I  early  stage  of  the  disease  be  seen  protruding  from  the 
I  jtinetival  lone  into  the  cornea,  and  from  time  to  time  ll 
■  vessels  become  much  congested,  the  hypericmia  lasts  fi 
month  or  two  and  then  subsides  ;  but  after  each  atlAck  rf 
kind  the  opacity  of  the  cornea  increases  both  in  extent  I 
density,  and  so  the  patient's  sight  is  slowly  but  surely  losh 
all  practical  purposes.*  Changes  in  the  transparency  rf 
cornea  such  as  I  have  above  described  are  due  to  the  gn 
ofleprous  elements  in  the  tissue  of  the  cornea,  and  consojua 
we  can  only  hope  to  influence  the  condition  of  the  eye  by  ad 
on  the  primary  cause  of  the  disease.  I  have  seen 
leprous  patients  improve  under  a  long  continued  coulW 
ionics,  combined  with  arsenic,  change  of  climate,  and  %, 
dietary,  that  I  am  by  no  means  disposed  to  abandon 
leprous  opacity  of  the  cornea  to  their  fate.  We  cannot 
disease,  but  I  am  persuaded  wc  can  often  stop  its  proi 


■  Some  years  xtnce,  I  sent  n  paiicnl  suflering  fnxn  lepniei  dlMI 
the  cornea  lo  Mr.  J.  Jlutvliiniun,  iiid  from  IhU  pslient.  Plita  X] 
wu  drawn  of  the  vciia  of  Clicomohihogr&pht  of  Diseutt  of  th(  3 

pubti*hcd  by  I  he  New  Sydenham  Society. 
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years,  If  not  for  life,  and  thus  preserve  the  eye  among  other 
organs  of  the  body  from  destruction. 

Leprous  Tubers  of  f/te  Cornea  are  seldom  met  with  unless 
similar  growths  are  seen  springing  from  the  iris.  They  com- 
mence as  small  pale  elevations  situated  on  the  margin  of  the 
cornea  ;  as  the  little  tuber  grows  it  becomes  vascular,  and 
gradually  extends  itself  over  the  surface  of  the  cornea.  Both 
eyes  are,  as  a  rule,  attacked,  and  the  tubers  are  placed  s^-m- 
melriCiUly  on  corresponding  spots  of  the  cornea,  they  take 
years  to  grow,  but  nevertheless  surely  and  gradually  increase 
in  size  until  they  entirely  cover  the  cornea.  As  far  as  my 
experience  goes,  treatment  is  of  little  avail  in  this  form  of 
leprosy  ;  an  eye  once  affected  by  tuberous  growths  will,  in  spite 
of  all  we  can  do,  gradually  be  destroyed.  Nor  is  it  of  any 
advantage  to  excise  these  leprous  tubers — they  are  certain  to 
grow  again,evenif  the  base  of  the  excised  tuber  is  freely  attacked 
with  chloride  of  lime.  Leprous  tuber  of  the  iris  and  coniea  is, 
without  exception,  one  of  the  least  hopeful  affections  of  the 
eye  we  have  to  deal  with  ;  the  only  consolation  in  cases  of  the 
kind  is,  that  the  progress  of  the  malady  is  frequently  a  very 
_  protracted  one. 


CHAPTER  IX. 
DISEASES    OF   THE    IRIS. 

Hypercemia — Plastic ^  Serous,  Parenchymatous  Irttis^Trtd" 
ment — Synechia,  Treatment  of—Corelysis  in  Synichia^h> 
dectomy — Traumatic  Iritis —  Wouttds  of  the  Iris — DeiackmeA 
— Tumours — Mydriasis — Myosis —  Tremulous  Iris^Hifp^ 
'^Artificial  Pupil — Excision  of  Iris — Iridesis — Iridectomj^ 
Cyclitis — Plastic,  Serous,  and  Purulent  Cyclitis — SympatMdk 
Cyclitis, 

HYPERiEMIA  AND   INFLAMMATION. 


Its  texture. 


Colour  of  The  colour  of  the  iris,  depending  as  it  does  upon  the  amount 
and  tint  of  the  particles  contained  in  its  pigment  cells,  vaiitt 
in  different  individuals.  As  a  rule,  the  irides  are  of  the  same 
colour,  but  we  occasionally  meet  with  instances  of  a  congcnitil 
difference  in  this  respect,  although  they  may  be  paMf 
healthy. 

Whatever  the  colour  of  the  healthy  iris,  it  has  a  briflitft 
shining,  fibrous  aspect,  and  any  alterations  in  its  textual 
character  are  s>'mptomatic  of  disease,  although  the  change  oXf 
be  so  slight,  that  it  can  only  be  appreciated  by  comparing^ 
diseased  with  the  healthy  eye  (Plate  I.  Figs,  i  and  2). 
The  state  of  the  pupil,  again,  is  an  important  element  for  cot- 

pupiL  ^  ^  sidcration  in  diseases  of  the  iris  and  deeper  structures  oithttft, 
In  the  healthy  eye  the  surfaces  of  the  iris  and  its  pupillary  nuig* 
arc  free  in  the  aqueous  humour ;  the  pupil  has  a  circular  Mi 
and  a  wide  range  of  motion,  quickly  responding  to  every  dttfl^ 
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in  ihe  degree  of  illumination  ;  but  it  frequently  happens  that, 
£rom  inflammatory  or  other  causes,  adhesions  form  among  the 
fibres  of  the  iris,  or  between  it  and  the  capsule  of  the  lens. 
Under  these  circumstances  the  action  of  its  contractile  elements  How  i 
u  mechanically  impeded,  the  mobility  of  the  pupil  impaired,  and  §|^ 
its  circular  form  distorted. 

But  defective  action  of  the  pupil  may  arise  from  faulty 
innervation.  Thus,  affections  of  the  retina,  or  of  the  choroid,  by 
involving  the  long  ciliary  nerves,  will  influence  the  contractile 
power  of  the  iris.  Alterations,  therefore,  in  the  activity  of  the 
pupil,  are  not  necessarily  pathoRnomonic  of  disease  of  the 
fibrous  structures  of  the  iris,  they  may  depend  upon  more 
influences,  into  which  it  would  be  foreign  to  my  purpose 

inquire  at  present 


I 


HYPER,eMIA   OF  THE  IRIS  is  the  first   departure  from  the  Hyph«- 
healthy  state  which  requires  our  attention,  not  that  it  often  *"'" 
occurs  as   an   independent  affection,  but  it  is  a  sufficiently  nuriy  iit 
constant  feature  of  several  maladies  to  deserve  consideration. 
Thus,   hypericmia    is    occasionally   met   with    as   a   result    of 
injuries  or  wounds  involving  the  cornea  ;  but  it  is  more  ofien 
seen  in  the  early  stages  of  iritis,  or  of  congestion  of  the  choroid  ; 
and  is  not  unfrequenlly  described  as  chronic  iritis. 

SymptoiHs. — Hyper.-cmia  of  the  iris  is  characteriied  by  the 
appearance  of  a  rosy  zone  of  finely  injected  ('essels  at  the 
junction  of  the  cornea  and  sclerotic;  the  extent  and  depth 
of  coloration  of  this  zone  vary  with  the  progress  of  the  disease.  "Sclerot 
The  cornea  remains  transparent,  so  that  there  can  be  no  mis- '  ™" 
taking  this  sclerotic  or  subconjunctival  zone  of  small  parallel 
vessels,  in  hyperemia  of  the  iris,  for  those  of  keratitis. 

On  examining  the  hypcnemic  iris  by  transmitted  tight,  we  Congwdi 
shall  be  able    to  Ir.tce    distended    vessels   coursing  over  its 
surface.    After  long- continued  hypert-cmia,  changes  take  place 
in  the  pigment-ceils  of  the  iris,  similar  to  those  noticed  under 
analogous  circumstances  in  the  choroid;  theybecomeof  adarker 
colour  in  patches.     These  alterations  usually  commence  at  the  Colour 
margin  of  the  pupil,  in  the  uvea  covering  the  contractile  fibres  ainred. 
which  then  assume  an  uneven  and  spotted  aspect. 
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small  dark  excrescences  projecting  into  the  ptipil.  The  popil 
responds  but  slowly  lo  the  stimulus  of  light  or  to  weak  mjiw- 
tics  ;  but  even  after  long-contiaued  hyper.-pmia,  the  eontnOJk 
elements  of  the  iris  seldom  become  disorganized ;  and  no 
sooner  does  the  congestion  subside,  than  it  again  activel;^  pe- 
fornis  its  [unctions. 


Iritis,  ok  Inflammation  of  the  Iris  (Plate  J.  Fig.  i),-l 

propose  describing  iritis  under  three  heads  :  first  (filinnDV*' 

plastic  iritis  ;  secondly,  the  serous  (scro-fibrinous  hacmorrlUEic! : 

and  lastly,  the  parenchymatous  or  purulent  iritis.* 

mi     tion  ofthe  iris  isaccompanied  by  certain  symptoms  c< 

j"*    forms  of  the  disease,  and  which  it  will  be  convenient  to  dCKH** 

under  distinrt  headings,  so  as  to  save  the  necessity  for  no^ 

tulation  when  giving  the  characteristic  features  of  each  varies 

^  Pain  in  the  affected  eye  is  a  constant  symptom  of  irin*.  Ir- 

^„^^        varies   considerably  in  degree  in    different   cases.      In   tniii> 

nk^i       instances  the  patient  complains  of  only  slight  uncasincu,  i' 

tending  from  the  ej-e  over  the  corresponding  side  of  the  fw- 

head,  whereas  in  other  cases  the  pain  is  excruciating,  and  d» 

throbbing,  lancinating  character,  involving  not  only  the  v. 

eye,  but  the  side  of  the  head  and  face.     The  pain  i 

when  pressure  is  made  on  the  eyeball. 

Sclerotic  Zone. — A  rosy  lone  of  congested  subconjunc 
vessels  surroundsthejunction  of  the  cornea  and  sclerotic  ; 
^emia  of  the  iris  exists  in  instances  of  iritis,  and  consequ^ 
congestion  of  this  subconjunctival  zone  of  vcssds,  si 
anastomose  with  those  of  the  iris  and  choroid.    The  ai 
the  subconjunctival  congestion  wilt  vary  with  the  s 


*  I  have  adopted  Ihk  namcncliitur^  btcaoie  it  teenu  Is 
pathological  gTauii(l!<.  to  be  sounder  thin  that  cmplojred  I 
English  turgi^ons,  such  as  iheumalic  iritii,  syphililic,  uk]  to  < 
beyond  this,  the  nomencUiurc  a  that  of  M.  Wcckci.  Von  C 
the  leadLog  Contineolal  aathoiiliei ;  kihI  it  ii  desirable  li 
much  unanimity  as  possible  in  the  proTeuion  on  ihcte  mati 
lolkrfroin  Mcrificmg  piincipl«  otviewmhidildecm  to  bcimpo 
1  feel  ttut  my  tuhject  is  iiin]>Iilied  and  hot  eiplnined  by  the  l 
here  employed. 


II 


P  INFLAMMATION  OF  THE  mis.  24; 

stage  of  the  inflammation  ;  in  some  cases  it  may  be  concealed 
to  a  great  extent  \yj  the  injected  and  chemosed  conjunctiva. 
Ultimately,  as  the  iritis  passes  ofT,  and  the  balance  of  the 
circulation  is  restored,  the  sclerotic  zone  of  vessels  disappears. 

Dimness  of  Sight  is  another  symptom  of  iritis  ;  it  depends  Dim  vii 
n  the  first  instance  upon  turbidity  of  the  aqueous.    Anuther  f"™  "' 
ause  of  the  haziness  of  vision  consists  in  the  changes  which 
I   t«ke  place  in  the  epithelium  of  the  posterior  clastic  lamina  of  "<lp«i 
,  the  cornea,  and  which  are  best  detected  by  the  lateral  method  hau. 

pination  ;  these  cells  often  present  a  hazy  appearance, 
1  .similar  to  those  of  the  anterior  layers  of  the  cornea  in  keratitis. 
;es  of  this  kind,  flakes  of  degenerated  and  detached 
I  'epithelium  may  sometimes  by  means  of  transmitted  light  be 
I  ^een  floating  aboui  in  the  aqueous.     In  the  further  progress  of 
*  iritis,  bands  of  adhesion  form  between  the  iris  and  the  capsule  of 
e  lens,  giving  rise  to  the  condition  known  as  synechia.     In 
this  vvay  the  pupil  is  sometimes  closed,  and  the  sight  is  conse- 
quently very  imperfecL 

Changes  in  the  Colour  niid  Texture  of  the  Iris  are  noticeable  Ch:ini«  1 
in  all  cases  of  iritis  ;  a  blue  or  grey  iris  becoming  more  or  less  ^" 
greenish,  a  green  iris  yellowish  green,  and  a  dark  brown  iris  of  a 
reddish  hue.    The  brilliant  fibrous  aspect  of  the  healthy  iris  is 
also  destroyed,  being  exchanged  for  a  confused   and  muddy 

I  appearance,  as  may  be  seen  by  contrasting   Figs,  ]  and  3  of 
Plate  1.    These  alterations  are  rendered  more  apparent  by  com- 
paring the  diseased  with  the  healthy  eye  (provided  only  one  eye 
jt  affected) ;  but,  under  any   circumstances,  [he  change  in  the 
folour  and  brilliancy  of  the  iris  is  unmistakable  in  all  instances 
p<  iritis. 
,    Alierafioti  in  the  Mobility  and  Form  of  the  Pupil.— The  con-  PupU 
gested  state  of  the  vessels,  together  with  the  serous  effusion  that    ""' 
occurs  in  the  early  stages  of  inflammation  of  the  iris,  necessarily 
impair  the  functions  of  the  contractile  elements  of  the  iris,  and 
consequently  its  mobility ;  hence  a  defective  response  of  the  iris  ** 

to  the  stimulus  of  light  is  an  early  symptom  of  iritis.    Subse- 
quently, as  adhesions  form  between  the  iris  and  the  lens,  they 
not  only  impede  the  action  of  the  former,  but  when  under  the  <?  imgul" 
intluence  of  atropine,  the  pupil  assumes  an  irregular  figure,  or,  >yD«liB. 
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it  may  be,  is  unable  lo  dilale,  being  dosed  by  organized  t 
of  lymph.    From  the  commencement,  therefore,  and  throughc 
the  course  of  an  attack  of  inflammatioii,  the  iris  responds  but 
slowly  and  imperfectly  to  the  stimulus  of  light  or  to  mydriatics. 

Intolerance  of  Light  and  Laclirymation  are  symptoms  so  fre- 
quently met  with  in  iritis,  thai  they  may  be  considered  as  being 
common  to  all  its  forms.  In  chronic  or  subacute  cases  they  may 
be  hardly  noticeable,  whereas  in  the  active  stages  of  the  more 
acute  forms  of  the  disease  the  patient  complains  of  the  exacer- 
bation of  pain  which  he  experiences  the  instant  he  approaches 
the  light,  and  he  is  perpetually  wiping  away  the  tears  that  Bow 
down  over  his  cheek. 

Congestion  of  the  Conjunctiva  \s  always  present  tosomecttent 
in  iritis,  and  in  many  instances  its  vessels  are  so  deeply  injected, 
that  it  is  well  nigh  impossible  to  distinguish  the  sclerotic  zone 
surrounding  the  cornea.  In  these  cases,  if  the  posterior  layers 
of  the  cornea  are  also  affected,  the  condition  of  the  iris,  which 
is  the  real  centre  of  disease,  is  apt  to  be  overlooked.  Any 
,  doubts  that  may  exist  as  to  the  nature  of  the  affection  can  be 
cleared  up  by  employing  the  lateral  method  of  examination,  or 
by  applying  a  solution  of  atropine  to  the  eye ;  the  irregularway 
in  which  the  pupil  dilates  will  then  be  apparent. 

Increased  Tension  of  the  eyeball  is  present  in  most  cases  of 
iritis,  especially  in  the  serous   form,  and  is  one  of  the  cU^ 
causes  of  the  pain  from  which  many  patients  suffer.  ^H 

Plastic  OR  FIBRINOUS  Iritis  fFig.  j,  PL  I.)— This  form  of  ' 
inHammation  is  marked  by  fibrinous  exudation  from  the  iris ;  the 
increased  cell  formation  commences  in  the  connective  tissue  cells 
of  the  stroma  of  the  iris,  and  together  with  that  arising  from  cells 
directly  emanating  from  the  blood,  cause  the  iris  to  swell ;  this 
swelUng  of  the  iris  is  increased  by  serous  effusion  into  its  tissue. 
;  The  characteristic  feature  of  plastic  iritis  is,  that  the  exudation, 
both  on  the  surface  and  in  the  substance  of  the  iris,  lends  to 
become  developed  into  a  kind  of  pseudo-membrane  ;  bands  of 
adhesion  are  thus  formed  between  the  iris  and  capsule  of  the 
lens  (synechia),  and  in  the  contractile  tissue  of  the  iris  ii 
The  exudation  is  in  the  first  instance  found  principally  nponlt 
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popiUary  region ;  subsequently  on  the  posterior,  seldom  on  the 
anterior  surface  of  the  iris. 

Under  favourable  circumstances  this  form  of  disease  may  run 
its  course  in  from  ten  to  fifteen  days,  and  then  gradually  dis- 
appear. Instances  of  this  kind  are,  however,  exceptional,  unless 
the  patient  has  been  brought  under  treatment  at  an  early  stage 
of  the  affection.  The  majority  of  cases  of  plastic  iritis,  if  left  to 
Nature,  terminate  in  synechia  :  slight  adhesions  form  in  the  first  Synechia 
instance  between  the  pupillary  margin  of  the  iris  and  the  lens,  effects, 
vhich,  however,  are  sufficient  to  tie  the  iris  firmly  down  to  the 
capsule  at  one  or  more  points.  Every  time  that  the  pupil  dilates 
or  contracts,  these  tags  of  adhesion  pull  on  the  iris,  thus  keeping 
op  a  constant  state  of  irritation  in  the  part,  which  ultimately 
induces  a  fresh  attack  of  inflammation  :  more  extensive  adhesions 
ivm,  until,  after  repeated  attacks  of  this  kind,  the  iris  becomes 
femly  bound  down  to  the  lens.  Degenerative  changes  then 
take  place  in  the  fibrous  structure  of  the  iris,  which  ultimately  Atrophy  of 
becomes  atrophied.  Unfortunately,  the  mischief  that  occurs  *"** 
under  these  circumstances  does  not  stop  here  ;  the  communica- 
tion between  the  anterior  and  posterior  chambers  of  the  eye 
being  closed,  an  abnormal  collection  of  fluid  takes  place  behind 
the  iris,  which  exercises  an  injurious  effect  on  the  deeper  struc- 
tures of  the  eye. 

Symptoms. — As  a  rule,  the  zone  of  subconjunctival  vessels  Peri-cornea 
surrounding  the  circumference  of  the  cornea  is  well  marked  in  "*^ 
cases  of  plastic  iritis,  the  hypencmia  of  the  conjunctiva  not 
being  sufficiently  great  to  completely  hide  it. 

In  the  early  stages  of  the  disease  the  mobility  of  the  iris  is  Mobilky 
sSectedy  its  free  margin  appears  to  be  swollen  and  thickened,  its  im^^ed 
fibrous  structure  loses  its  distinctness,  and  its  colour  is  likewise 
altered.  The  amount  of  exudation  varies  in  quantity  indifferent 
cases  :  it  is  first  deposited  on  the  posterior  surface  of  the  iris, 
^  may  add  to  the  uniformly  hazy,  swollen  condition  of  that 
tructure,  but  is  otherwise  not  distinguishable.  In  other  instances, 
^  exudation  forms  small  papillary  excrescences  on  the  surface 
of  the  iris,  particularly  at  its  pupillary  margin  :  if  numerous, 
^hese  run  into  one  another,  and  reaching  over  the  pupil  cover  the 
centre  of  the  capsule  of  the  lens  with  a  pseudo-membrane ; 
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Xli^"'"     between  the  margin  of  the  pupil  and  the  capsule  of  the  lens. 
^  "tivipm.         -phese  papillary   excrescences  of  plastic  iritis  are  often  nwe 
^B                  specks  which  can  hardly  be  seen  by   the  unaided  eye,  psiti- 
^1                cularly  when  the  iris  contains  an  abundance  of  pigment  cdb; 
^1                so  that  we  may  not  be  able  to  detect  their  presence  by  simple 
H                inspection,  but  only  by  the  changes  efTected  in  the  appcanntt 
H                and  activity  of  the  iris,  and  In  this  respect  ibc  plastic  iiitii 
P                 differs  from  the  parenchymatous  variety. 

Pain  nn.           The  amount  of  pain  from  which  a  patient  affecied  with  Ihii 

form  of  iritis  suffers,  is  by  no  means  constant ;  in  some  cases,  it 

is  not  a  prominent  symptom,  whereas  in  others  the  pain  is  H- 

cruciating,  extending  from  the  affected  eye  over  the  temple  and 

^L                 side  of  the    face,   and    almost  always  increasing  in   intensiCT 

^P                advances . 

Sb«om           Serous  iRms.*— In  this  form  of  iritis  the  transudatHBti 
"'"'■         serous  fluid  containing  leucocytes  takes  place  into  the  tnedM 
of  the  iris,  and   subsequently   into  the  anterior  and  poaMJ 
chambers  of  the  e>-e.    The  functions  of  the  iris  are  impuil 

^irepi-      ^^^j^  stages  of  the  disease  it  often  dilates  regularly.   lit  i^igi 
f                    advanced  cases  the  uveal  layer  of  the  iris  is  apt  to  beca 
■                 closely  adherent  to  the  lens,  and  fluid  colleciing  behind  it,ll 
H^              outer  attachments  are  draped  forwaids.    This  traction  and 
■JHjKoma     outer  attachment  of  the  iris  probably  causes  symptoms  offi 
BBow.          coma,  the  iris  under  these  circumstances  excrcisini;  w  n 
H                  traction  on  the  tissues  forming  Schlemm's  canal  as  to  otlUia 
J                    it  and  the  neighbouring  lymphatic  spaces  (p.  8), 

Smpionu        Symptoim. — Serous  iritis  causes  do  urgent  symptotn  in 
Ku\y  '  "     early  stages  ;  the  zone  of  sclerotic  vessels  may  be  only  di|l 

^^                    •  Fonnerly  docribed  as  "«quo-capnilitij."    One   torn   of  ifw    1 
^H                capsulitis,  in  which  the  pathological  changes  arc  most  apparent  aa  <>* 
^M               powerior  surftce  of  the  tomes,   has   been   already  deKtibod  ttnJ" 
^H               keratiiia  panctsla.      In  that  now  referred  to  the  iris  o   priDciH'f 
^M               afleaed. 
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injected,  and  the  conjunctiva  unaffected  ;  the  disease  is  not 
unlikely,  therefore,  to  be  disregarded  until  it  has  effected  irre- 
parable changes  in  the  deeper  structures  of  the  eye. 

Attacks  of  serous  iritis  are  apt  to  recur :  at  first  they  are  but  Recuiii^ 
slight,  and  of  comparatively  short  duration,   lasting  probably  *"" 
from  three  weeks  to  a  month,  and  then  gradually  passing  away  ; 
and   it  may  be  some  time  before  another  attack,  generally  of 
increased  severity,  comes  on. 

The  intra-ocular  pressure,  which  is  hardly  augmented  in  the 
early  stages  of  the  disease,  becomes  a  more  prominent  feature  in 
each  successive   attack;  the  tension  of  the  eyeball,  however.  Slow inJ 
3  gradually,  that  the  parts  have  time  to  adapt  them-  leniion. 
o  the  distending  force,  and  consequently  the  pain,  though 
'vere,  is  not  of  so  excruciating  a  character  as  that  noticed 
"ous  choroiditis, 
mness  of  vision  is  always  an  early  complication  of  serous  Dim  vi^ 
•  and  depends  on  turbidity  of  the  aqueous,  which  frequently 
1   appearance   as    though    small   particles   of   finely 
powdered  chalk  had  been  suspended  in  it,  and  of  course  prevents 
many  of  the  rays  of  light,  which  would  otherwise  reach  the 
retina,  from  arriving  at  their  destination.     This  state  of  things  is 
augniented  by  a  semi-opaque  condition  of  the  epithelial  cells 
lining  the  posterior  elastic  lamina  of  the  cornea;  we  have,  in 
fact,  very  much  the  condition  of  the  parts  described  in  the  last 
chapter,  as   keratitis   punctata,  with   the    serious    addition    ofponetior 
iritis.    The  diseased  epithelial  cells  drop  off  from  the  cornea     "•"* 
after  a  time,  and  may  then  be  seen  as  small  white  particles 
floating  about  in  the  turbid  aqueous.    The  corneal  haze  and  Turbid 
muddy  aqueous,  which  are  thus  produced,  tend  to  conceal  the  "'*'" 
condition  of  the  iris,  and  render  the  diagnosis  of  this  affection 
in  its  early  stages  somewhat  obscure. 

As  the  disease  advances  the  uveal  layer  of  the  cornea  becomes 
adherent  to  the  lens  ;  it  may  be  only  at  its  pupillary  edge,  but  not 
unfrequently  the  whole  of  the  posterior  surface  of  (he  iritis 
adheres  to  the  capsule. 

s  hiemorrhages  occur 


"  Iconographie  Ophthalmologitjue,"  pir  J.  Sichel,  [ 


Parenchymatous  Iritis.— The  characierisUc  feature  of  this 
fomi  of  inflammation  is  that  the  exudation  is  little  more  than  cells 
and  granular  organic  matter  leading  to  the  formaiion  of  well- 
defined  nodular  masses  on  the  iris.  These  excrescences  vary  in 
size,  in  some  instances  being  no  larger  than  a  pin's  head  : 
whereas  In  other  cases  they  cover  the  greater  portion  of  the  iris, 
and  bulge  forwards,  so  as  to  touch  the  cornea.  In  thcearljr 
stages  of  the  disease,  these  excrescences  are  usually  of  a  reddish- 
brown  colour  ;  subsequently  ihey  assume  a  yellowish  linge. 
They  may  either  become  absorbed  or  suppurate  ;  in  the  former 
case  the  iris  may  return  to  its  normal  condition ;  but  we  seldom 
meet  with  a  case  of  this  kind  :  more  often  cicatrices  form  in  the 
iris,  and  extensive  synechia  is  the  result  of  this  form  of  inflam- 
mation. On  the  other  hand,  should  the  new  foimations  of 
parenchymatous  iritis  suppurate,  the  pus  gravitates  lo  the 
lower  part  of  the  anterior  chamber,  forming  an  hypopion. 

The  breaking  down  of  the  nodular  masses  is  not,  however, 
the  exclusive  source  of  pus-like  matter  in  iritis  :  sometimes  ibc 
products  of  cell  proliferation  on  the  surface  of  the  iris  have  from 
the  first  the  characters  of  pus.  In  other  cases,  the  postcriur 
elastic  lamina  of  the  cornea  contributes  to  its  formation. 

Parenchymatous  iritis  may  often  be  traced  lo  the  effects  of 
syphilis ;  syphilitic  iritis  is,  in  fact,  the  most  familiar  variety 
of  the  parenchymatous  aiTcction.  In  the  hereditary  foim  ihe 
disease  usually  manifests  itself  before  the  little  patient  is  more 
than  a  few  months  old.* 

In  all  instances  in  which  parenchymatous  iritis  arises  from 
syphilis,  we  may  expect  to  find  the  cellular  excrescences  par- 
ticularly well  defined.  The  nodules  observed  on  the  iris  under 
■  these  cireimi stances  are  neither  more  nor  less  than  "  gummy 
tumours,"  similar  to  those  met  with  in  other  parts  of  the  body 
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as  a  result  of  syphilis,*  Our  diagnosis  will  of  course  be  con- 
firmed, in  instances  of  this  description,  by  the  history  of  the  case 
and  the  existence  of  constitutional  symptoms,  but  still  the  con- 
dition of  the  iris  alone  will  lead  us  at  once  to  entertain  suspicions 
as  to  the  origin  of  the  disease. 

It  does  not  follow,  however,  that  parenchymatous  iritis  may  Other 
not  result  from  other  causes  than  syphilis.  In  fact,  we  meet  ^ 
with  cases  of  the  kind  arising  from  operations  or  injuries 
inrolvii^  the  iris,  and  from  ill-defined  causes.  Moreover,  a 
sjrphili^c  taint  may,  without  doubt,  induce  the  plastic  or  serous 
fonn  of  inflammation,  as  well  as  the  parenchymatous.  It  is  a 
■atter  of  some  importance,  therefore,  to  be  careful  how  we 
OBploy  the  term  syphilitic  iritis,  as  it  is  apt  to  give  rise  to  errors 
«  regard  to  the  treatment  of  the  disease.  The  syphilitic 
character  of  an  iritis  can  only  be  determined  from  the  proof  of 
the  existence  of  constitutional  syphilis. 

Tki  Symptoms  which    I  have  enumerated  as  common  to  Symptoms 

.  _  acute,  witb 

nmammation  of  the  iris  are  usually  intensified  in  the  affection  few  excep- 
now  under  our  consideration.     To  this  rule  there  are  excep-  '*®°*' 
tions.      Thus,   we    occasionally   see    parenchymatous    iritis, 
especially  among  s>'philitic  patients,  run  a  chronic  or  subacute 
course,  without  inducing  any  very  prominent  s>'mptoms  ;  but 
^g  attended  by  nodular  formations,  it  may  end  in  extensive 
iywchia.    These,  however,  are  exceptional    instances  of  the 
disease  :  the  symptoms  generally  present   in   parenchymatous 
iritis  are  more  acute  than  in  any  other  form  of  inflammation  of 
the  iris.    The  vessels    of   the  iris,  more  particularly    those  Vascular 
covering  the  excrescences   and   surrounding  their   base,   are  giSu^** 
engorged  with  blood,  and  the  subconjunctival  zone  of  vessels  is 
Proportionably  congested ;    the  conjunctiva    is    often    deeply 
■jccted,  and  considerable  chemosis  may  exist.     The  aqueous  Aqueous 
*»  remarkably  turbid,  and   flaky  fragments  of  the  neoplasms  *"''*****' 
■tty  often  be  seen  floating  about  in  it. 
In  many  cases,  the  posterior  elastic  lamina  of  the  cornea  Post-cor- 

neal  haxe. 

*  The  gummy  nature  of  these  nodules,  at  first  conjectured  by  Virchow, 
^  been  confirmed  by  the  observations  of  Colberg.— -^rr^.  /fir  Au^cri' 
^K  t.  TiiL  A.  I,  p.  288, 


nt 


KKI^" 


PARENCHYMATOUS  Jit/US. 


becomes  haiy ;  its  epithelial  ccUa  undergoing  fattjr  degci 
don,  become  white  and  opaque,  presenting  a  spotted 
pciirance.  Tbc  brilliant  Rbrous  aspect  of  the  iris  is 
and  its  colour,  as  seen  through  the  hazy  cornea  and  xm 
aqueous,  is  strikingly  altered.  One  or  more  tioduUt 
crescenccs  will  be  observed  on  the  iris  ;  they  vary  la  sue 
colour,  as  before  described.  The  pupil  is  insensible  to 
stimulus  of  light,  and  if  dilatable  by  the  aid  of  mydriatic^ 
n  irregular  shape  ;  the  functions  of  the  nerves,  ves 
iiile  fibres  of  the  iris  being  impaired  by  the  abnoi: 
action  going  on  in  it.  or  from  the  presence  of  syoecbit,  vl 
tie  it  down  to  the  lens  or  cornea. 

The  patient  usually  complains  of  pain  in  the  ej'e  and 
bam  tlie  commencement  of  the  disease,  subsequently  the  ] 
extends  to  the  head  and  side  of  the  face,  and  is  often  n 
eicrucialing,  generally  lessening  during  the  day,  but  jncrcai 
in  intensity  as  the  night  advances.  Intolerance  of  tight 
increased  iachrymation  are  also  symptoms  from  which 
patient  suffers  very  considerably,  a  gush  of  tears  pouring  ol 
the  eye  the  instant  the  eyelids  arc  opened. 

The  symptoms  above  enumerated  necessarily  differ  in  diff( 
instances,  and  in  the  several  stages  of  the  disease 
cases  of  parenchymatous  iritis  thus  vary  in  intensity,  ibey  to 
nate  but  too  constantly  in  irreparable  damage  to  the  eyc:.  1 
may  take  place  in  various  ways  :  the  hbro-cellular  cxcrescei 
may  degenerate  into  pus, and  give  rise  to  an  abscess  of  tfaei 
the  result  of  which  is  tbe  formation  of  a  cicatrix  of  greaie 
less  extent  in  the  connective  tissue  of  the  part.  In  (N 
instances  posterior  synechia  form,  which  tend  lo  keep 
irritation  and  excite  fresh  inllanun.iiion  in  the  iris,  itkiiul 
leading  lo  complete  closure  of  the  pupil.  Lastly,  thcoutgn* 
from  the  iris  may  reach  forwards  as  far  as  the  corner  i 
adhesions  form  between  the  two,  giving  rise  to  wtn 
synechia. 

Prognosis  in  the  VitrioU!  Forms  of  /rilss.—\a  the  fimpb 
the  type  of  the  disease,  and  the  progress  it  has  alteadjr  H 
bideccd  ;  for  iritis  presents  not  only  diifcmt  Ml 
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but  ihe  disease  Is  met  with  of  very  dilTerenl  degrees  of  severity. 
In  slight  and  recent  cases  of  iritis  complete  restaratian  may  be 
pndicted;  in  more  seiious  cases  the  improvement  can  only  be 
I«ilia! ;  in  severe  and  neglected  cases,  it  is  but  too  often  evident 
ilui  we  can  hold  out  but  blender  bopes  of  complete  recovery- 
It  is,  however,  to  ihepresetice  and  extent  of  the  synechia  that 
R  ihould  ptincipaily  direct  our  attention  in  endeavouring  to 
Emu  a  prognosis  in  cases  of  iritis.  If  bands  of  adhesion  exist 
tetween  the  iris  and  lens,  they  too  often  lead  to  repteaied 
ittulij  of  intlammatioD,  terminating  in  occlusion  of  the  pupil 
ud  atrophy  of  the  iris.  And  even  supposing  the  synechia  do 
Dot  ijircctly  cause  loss  of  sight,  they  may  keep  up  irritation  in 
die  [art,  and  thus  induce  congestion  of  the  choroid,  followed  by 
igenerative  changes  in  the  eye.  We  are  bound,  under  these 
tircnmslAnccs,  not  only  to  give  an  unfavourable  prognosis  as 
ngirdi  the  diseased  eye,  but  to  warn  the  patient  of  the  danger 
te  runs  of  losing  the  sight  of  the  other  eye,  unless  the  source  of 
iiTTtjIJon  subsides. 

Synechia  bcingeaslly  broken  down  in  the  early  stages  of  serous 
'i^'iv  it  follows,  that  in  this  variety  ofthe  disease  we  mayreason- 
''<  expect  to  save  our  patient's  sight,  if  the  case  is  brought 
!iii  iBnily  soon  under  treatment.  We  must  bear  in  mind  that 
nin  ii  apt  to  remain  confused  and  haiy  for  some  time  afteran 
vtjck  of  tliis  fonn  of  iritis,  on  account  of  the  opaque  condition 
»(  the  posterior  layers  of  the  cornea,  which,  as  I  have  before 
nittd,  is  generally  considerable.  But  provided  the  pupil 
Uucs  ander  the  influence  of  a  weak  solution  of  atropine,  we 
>Bir  amre  the  pnticnt  that  this  haciness  will  pass  olT,  more 
pakiilariy  if  there  be  no  contraction  of  the  field  of  vision.  On 
Ibt  Mher  band,  serous  iritis,  if  allowed  to  run  its  course,  may 
iMlacc  extensive  synechia  and  increased  intra-ocular  pressure, 
>Kte  particularly  when  the  diseased  action  extends  to  the 
ctooid  :  II  then  becomes  a  serious  affection,  its  danger  being 
inpropartion  to  the  augmentation  of  the  tension  of  the  eyeball 
In  plastic  iritis,  if  the  adhesions  are  slight,  or  have  only  been 
*tctnily  ioimed,  so  that  they  can  be  broken  through  by  dilating 
tte  (njpU  with  atropine,  we  may  form  a  favourable  prognosis, 
■  'iiiigh  the  patient's  sight  for  a  time  m.iy  be  impaired  by 
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lutic         patches  of  uvea  which  remain  adherent  to  the  capsule  of  (lie 

rscchii.     lens,  and  form  opacities  of  the  posterior  lamina  of  the  zona. 

It  may  be  necessary  to  search  carefully  for  the  depoails  of  uiti 

before  they  can  be  recognized  in  cases  of  this  kind  ;  the  pn; 

must  be  dilated  as  much  as  possible,  and  the  lateral  melh'>'^  ' 

examination  employed,  or  the  deposits  of  uvea  on  the  capsuii- 

of  the  lens  may  be  overlooked  ;lhey  may  be  sku  with  facility  b) 

the  aid  of  the  ophthalmoscope.     If  the  synechia  cannot  be  un 

down  by  theaction   of  mydriatics,  much  may  still  be  dowto 

improve  the  condition  of  the  patient  by  an  iridectomy,  but  o- 

prognosis  must,  under  these  circumstances,  be  guarded    ^''^'■ 

patient's  sight  is  never  likely  to  be  perfectly  restored,  and  in'" 

many  instances    will  have    been  destroyed  for  all    ptactiiil 

purposes. 

I  Pj.  In  parenchymatous  iritis,  our  prognosis,  asa  general  rule,rfl 

Bchynu-     be  Still  more  unfavourable,  unless  the  disease  be  broughl  undti 

before  it  has  made  any  great  progress.     It  is  trjc. 

i  run  a  subacute  course,  giving  the  patient  biit  lii' 

and  leaving  apipaienily   no  bad  results   bdi' 

them,  but  this  is  unusual ;  unless  judiciously  treAled,  ihcdiicj-^ 

more  commonly  leads  to  multiple  synechia  and  closed  pu^'- 

Bupa  If,  however,  at  any  stage  of  the  afTection,  wc  can  dibtr  "■■ 

pupil  with  atropine,  wc  may  with  confidence  especl  a  favooni'-' 

issue,  as  wc  can  then  prevent  the  formation  of  synechia,  aei  if 

all  probability  the  further  progress  of  the  disease. 

14 10       In  forming  our  prognosis,  we  should  never  lose  sight  rf  it* 

fact  that  in  all  cases  of  iritis  there  is  a  tendency  for  tht  Sa^* 

to  recur,  and  that  each  successive  attack  is  usually  more  w*" 

than  its  predecessor,  and  more  likely,  therefore,  lo  spread  to  ite 

choroid,  or  leave  its  mark  behind  in  Iheform  of  fresh  syncdni^ 

atrophy  of  the  iris. 

My        There  is  a  deceptive  condition  of  the  eye,  the  result  of  infl* 

Hi'  *'"  in  which  the  patient's  sight  remains  good,  although  the  ira  " 

"'■      closely  bound  down  to  the  lens  by  synechia.    This  ariiesfn* 

the  fact  that  a  small  but  clear  opening  remains  ibrouiiti  li* 

pupil,  and  the  tays  of  light  reach  the  retina  without  hindniK^i 

nevertheless,  the  sighi  is  endangered  from  the  closure  of  1** 

communication  between  the  chambers  of  the  eye.     Cases  rf*" 


kind  are  but  rarely  met  with  in  practice  ;  we  far  more  frequently 
see  instances  of  closed  pupi!  and  extensive  synechia,  where  the 
patient  may  have  sufficient  sight  left  to  llnd  his  way  about,  but  MiKhief 
is  unable  to  read  or  write  with  the  diseased  eye.  If,  under  these  fl^l^'*^ 
circumstances,  we  fail  to  dilate  the  pupil  with  atropine,  and  if 
the  tension  of  the  eyeball  is  either  increased  or  diminished,  the 
prognosis  cannot  but  be  unfavourable  ;  the  choroid,  and 
probably  the  retina  also,  will  have  become  implicated  in  the 
disease. 

The  Causes  of  Iritis  are  sometimes  veiled  in  considerable  Cauui. 
obscurity.   Plastic  iritis  is  often  produced  by  exposure  to  sudden 
changes  of  temperature,   to  damp  and    cold :   wc   hardly  ever 
see  an  instance  of  advanced  leprosy  in  which  plastic  iritis  is  not  Leptinr. 
present.    Syphilitic  patients,  again,  are  subject  lo  this  form  of  Syphnii. 
iritis  ;  we  see  it  also  following  blows  or  injuries  to  the  eye  ;  in  ipjoria. 
fact  it  is  absolutely  impassible  to  assign  any  constant  cause  for 
this  disease.  The  same  remark  applies  to  parenchymatous  iritis  : 
wc  are  no  doubt  justlRed  in  attributing  it  to  a  special  cause,  if 
the  patient  has  had  primary  syphilis,  and  if  the  excrescences  on 
the  iris  are  particularly  well  defined  ;  but  we  shall,  in  practice, 
meet  with  cases  which  cannot  be  thus  accounted  for.*     Serous 

*  Mr.  Hulchinson  makes  the  following  rcmitk  regardiiiE  inherited 
syphilitic  iritis: — "Respecting  the  frequency  of  iritis  in  infants,  there 
can  be  no  difficulty  in  admitling  that  it  is  among  the  rarest  of  the 
syraptoms  of  heredilary  syphilis.  I  am  sure,  however,  that  it  often 
escapes  notice.  The  absence  of  the  sclerotic  zone,  nnd  the  very  small 
amount  of  local  aymploma  which  it  causes,  taken  with  the  fact  that 
infants  usually  keep  their  eyes  shut,  will  account  for  [his.  In  proof  of 
it  I  may  mention  that,  in  1857,  I  showed  lo  a  friend  of  mine,  who  had 
(hen  for  liAeen  years  held  a  surgical  appointment,  which  brought  under 
his  notice  vast  numbers  of  the  poor,  the  first  case  of  syphilitic  iritis  in 
an  infant  which  he  had  seen.  The  disease  was  new  to  him,  and  he 
was  much  interested  tn  it.  Since  then  he  has  ha<i,  in  exactly  the  same 
field  of  observation,  do  fewer  than  live  cases.  Vet  in  proof,  that  how- 
ever carefully  looked  for,  it  is  really  very  rare,  I  may  menlion,  that 
during  four  yors'  practice  at  the  Melropolilan  Free  Hospital  I  have 
never  treated  a  single  case,  although  numbers  of  congeniln-syphilitic 
patients  present  themselves,  and  I  have  scrupulously  looked  at  the  eyes 
in  aW'—Ofhlhaimit  IhsfUal  Reports,  vol.  i.  p,  229, 
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L  of  [he  iris  probably  depends  upon  altera.tii 
occurring  in  the  lymphatic  spaces  of  Fontana  and  Schlc 
and  is  not  unfrequently  comphcated  with  cyclitis  and  choroiditis ; 
for,  as  I  shall  subsequently  explain,  the  diseased  action  may 
commence  in  the  ciliary  body  and  spread  to  the  iris.  Inde- 
pendently of  any  such  complications,  this  form  of  iritis  is  1 
apt  to  occur  among  persons  in  a  debilitated  state  of  health. 
r,  Treatiiunl  of  Iritis  and  Us  Consequences. — After  what 
just  been  said  as  to  the  variety  of  conditions  which  may 
rise  to  iritis,  I  need  hardly  repeat  that,  before 
treatment  of  any  particular  Cii^e,  we  must  endeavour,  if  possible, 
to  arrive  at  a  definite  concliisioti  as  to  its  origin,  otherwise  out 
efforts  to  cure  are  likely  to  fall  wide  of  the  mark.  There  is 
usually  no  difficulty  in  recognizing  the  presence  of  a  well-marked 
rheumatic,  gouty,  or  syphilitic  taint  ;  but  it  is  a  far  more  trouble- 
some matter  to  ascertain  the  nature  of  the  case  if  a  patient  b 
suffering  from  any  of  those  less  detinite  ailments,  induced  by 
functional  derangement  of  the  secreting  organs,  which,  by 
altering  the  character  of  the  blood,  interfere  with  the  nutritioa 
of  the  various  tissues  of  the  body.  We  must,  nevertheksV' 
attempt  to  master  the  subject,  and  also  to  right 
the  use  of  such  remedial  agents  as  we  have  at  our  command. 

Mtrcury  :  It  is  seldom  necessary  to  resort  to  the  use  of; 
cury  unless  in  cases  of  iritis  having  a  syphilitic  origin, 
may  be  administered  in  the  form  of  blue  pill,  or  calomel 
bined  with  opium,  or  by  inunction  ;  for  an  adult  half  a  drachm, 
a  drachm  ( f  the  strong  mercurial  ointment  being  rubbed 
inside  of  the  arms  and  thighs  two  or  three  times  daily  until 
gums  are  affected.     The  latter,   1  believe,  in  the  majority 
instances,  is  the  best  plan  of  administering  mercury 
of  cases  now  under  our  consideration.     If  it  appears  advisable 
to  affect  the  system  rapidly,  on   account  of  the  severity  of  the 
case,  two  grains  of  calomel  with  the  eighth  of  a  grain  of  opium 
may  be  given  by  the  moulh  every  three  hours,  for  two  days.    It 
will  be  necessary,  although  lessening  the  quantity  of  mercury 
employed  after  the  iritis  has  begun  to  subside,  to  continue  its 
use  for  some  lime  in  small  doses,  our  object  being,  if  possibki 
to  destroy  the  active  principle  of  the  disease,  and  tbi 
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the  retum  of  the  inflammation.     Subsequently  the  patient  may 
with  advantage  be  put  on  a  course  of  iodide  of  potassium. 

Iodide  of  Potassium  has  for  many  years  been  employed  with  lodidi  of 
such  marked  success  in  certain  cases  of  syphilitic  and  rheumatic  P°  '*'■ 
affections  of  the  iris,  that  it  deservedly  holds  a  high  position 
among  the  remedial  agents  at  our  command.  In  cases  of 
inflammation  of  the  iris  of  syphilitic  origin,  the  iodide  of  potas- 
sium should  be  administered  in  ten-grain  doses  three  times  a 
day ;  and  in  cases  depending  on  a  rheumatic  diathesis,  it  may 
be  given  in  similar  quantities;  and  in  addition,  these  cases  will 
generally  be  improved  by  lime-juice  taken  two  hours  after 
breakfast. 

Salicylate  of  Soda.  —  In  cases  of  acute  iritis  occurring  in  Saiicylnit 
rheumatic  patients  salicylate  of  soda,  administered  in  ten-grain 
doses  every  three  hours,  frequently  exercises  a  very  marked 
influence  on  the  disease. 

Titrptntine  has  been  extolled  by  surgeons  of  high  repute  as  Ti 
an  invaluable  remedy  In  cases  of  iritis  occurring  among  persons  spcofieT 
of  a  rheumatic  diathesis.  A  drachm  of  the  oil  of  turpentine, 
of  the  balsam  of  copaiba,  given  three  times  a  day,  apparently  Copsubn. 
tends  to  allay  the  symptoms. 

Opium. — In  acute  cases  of  inflammation  of  the  iris  with  great  Opium 
pain,  opium  should  be  administered  ;  probably,  for  an  adult,  one  acme  ^ 
grain  twice  a  day,  would  be  about  the  dose  required  Among 
younger  patients,  and  in  less  urgent  cases,  it  would  of  course 
be  (inadvisable  to  administer  so  large  a  quantity  of  opium  as 
thai  above  recommended ;  the  dose  must  var)-  according  to  the 
circumstances  of  the  case,  its  beneficial  effects  being  more 
marked  in  acute  form  of  iritis  tlian  in  subacute  cases. 

£<Yi'Atv  applied  to  the  temple,  and  over  the  brow  of  an  eye  L«cbM; 
affected  with  iritis,  will  often  exercise  a  marked  influence  on  the  ''''*"  f 
progress  of  the  disease,  especially  if  the  patient  is  suffering  from 
much  pain  in  the  eye.  It  is  by  no  means  advisable,  however, 
to  apply  leeches  simply  because  a  person  is  suffering  from  an 
attack  of  iritis.  Should  the  general  condition  of  the  patient's 
health  be  such  as  to  lead  us  to  suppose  he  could  bear  loss  of 
blood,  four  leeches  may  be  applied  over  the  affected  eye,  and 
the  part  should  subsequently  be  well  fomented  with  hot  water. 
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^B  so  as  to  encourage  the  flow  of  blood  from  the  leech-bites. 

^B  this  treatment  appear  to  exercise  a  beneficial  s 

'  disease,  we  may  repeat  it  on  the  foilowing  day,  often  to  the 

great  relief  of  the  symptoms.  Cases  of  this  description  are 
likely  to  be  much  benefited  by  a  dose  or  two  of  blue  pill  and 
colocynth,  followed  by  a  saline  purgative  in  the  morning,  low 

Idiel  at  the  same  time  being  enjoined  ;  in  fact,  ihe  leeches  will 
form  a  part  of  an  antiphlogistic  plan  of  treatment. 
In  the  instance  of  a  patient  already  weakened  by  pain,  and 
perhaps  mercury,  leeches  might  be  injurious  ;  they  should  conse- 
quently be  used  with  caution,  being  like  all  such  powerful  means 
as  useful  in  suitable  cases  as  they  are  harmful  in  instances  not 
requiring  their  employment. 

Atropine  is  invaluable  in  Ihe  treatment  of  all  cases  of  iritis, 
for  if  we  can  only  manage  to  keep  the  pupil  dilated,  it  is  impos- 
sible for  synechia  to  form  ;  besides  which,  when  the  iris  is  well 
»  contracted  on  itself,  forming  a  narrow  rim  round  the  anterior 

chamber,  it  follows  that  its  bloodvessels  can  hardly  remain  in  a 
state  of  congestion  ;  they  must,  in  fact,  be  pretty  well  emptied 
of  their  contents  under  these  circumstances.  The  inflamed 
Inniro  tissue  IS  also  kept  at  rest  when  under  the  influence  of  mydriatics 
— a  most  important  point  in  the  treatment  of  all  kinds  of  inflam- 
mation, I  know,  indeed,  of  no  remedial  a^ent  which  places  an 
inflamed  structure  in  a  more  favourable  position  for  recovery 
than  atropine  does  in  cases  of  iritis  :  it  enables  us  to  secure  the 
inflamed  part  rest,  it  lessens  the  calibre  of  its  congested  vessels, 
and  it  prevents  the  injurious  adhesions  which  otherwise  follow 
n  attack  of  plastic  or  parenchymatous  iritis,  by  keeping  the  iris 
well  away  from  the  tens  ;  and  lastly,  by  lessening  the  vascular 
supply,  and  diminishing  the  amount  of  the  secreting  surface  of 
the  iris,  it  controls  the  secretion  of  the  aqueous  humour,  and  i 
this  way  lessens  the  intra-ocular  pressure. 

a  ease  of  iritis  is  brought  under  our  notice  before  adhes 

have  formed,  or  the  structure  of  the  iris  has  become  atrophii 

ne.  we  may  with  safety  rely  upon  atropine  as  being  the  most  ei 

cient  curative  means  at  our  disposal;  a  few  drops  of  a  solution  dj 
iiigihot   atropine,  of  the  strength  of  one  grain  to  two  drachms  of  « 
""'       should  be  allowed  to  run  into  Ihe  eye  every  second  hour,  i 
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the  pupil  is  fully  dilated.     If  the  pupil  once  becomes  dilated 
under  this  treatment,  'we  may   confidently  hope   to   cure   our 
patient  in  the  course  of  a  short  time.     In  the  more  acute  forms  ai 
of  the  disease  it  is  often  a  difficult  matter  to  bring  the  pupil 
under  the  influence  of  atropine,  and  it  may  be  necessary  to 
continue  its  instillation  every  six  hours,  for  a  period  of  live  or 
six  days.     In  some  instances  the  atropine  is  imable  to  act,  on 
account  of  the  swollen  and  congested  slate  of  the  iris  and  con- 
junctiva ;  in  these  cases  the  prognosis  will  be  less  favourable, 
but  we  should  endeavour  to  reduce  the  inflammatory  action  by 
mercury  or  iodide  of  potassium,  and  above  all  by  the  applies-  an 
lion  of  leeches  to  the  temple,  and  then  set  to  work  again  with 
the  atropine. 
.       It  is  advisable  not  only  to  dilate  the  pupil,  but  to  keep  it  K; 
B^  dilated  for  some  time  after  all  acute  symptoms  have  passed 
away ;  in  fact,  till  the  subconjunctii'a!  zone  of  vessels  has  dis- 
appeared, and  the  balance  of  the  circulation  in  the  iris  has  been 
restored. 

In  many  cases  of  iritis,  the  synechia  is  only  partial,  bands  of  ^ 
adhesion  existing  between  the  iris  and  the  capsule  at  certain  bt 
spots,  the  remainder  of  the  iris  being  sufficiently  healthy  to   ' 
respond  to  the  action  of  atropine.     Under  these  circumstances, 
the  pupil,  in  dilating,  assumes  all  manner  of  shapes,  expanding 
e  direction,  and  being  prevented  doing  so   in  another  by 
I  the  adhesions.    Atropine  should  be  steadily  and  freely  employed 
i  of  this  description  ;  the  connecting  bands  are  often 
libiokcn  through  under  its  influence,  and  the  existing  iritis  sub- 
;    moreover,  the  synechia  being  destroyed,  subsequent 
icks  of  iritis  will  probably  be  prevented. 
While,  therefore,  employing  the  various  means  at  our  com- 
md  for  improving  our  patient's  health,  and.  If  possible,  acting 
use  which  has  induced  the  iritis,  we  should  endeavour 
0  dilate  the  pupil  to  its  fullest  extent  with  atropine,  without  any 
'  consideration  as  to  the  form  of  the  disease  or  the  progress  it 
may  have  made.    The  prolonged  use  of  atropine  may  induce 
acute  granular  conjunctivitis ;  if  we  observe  any  symptoms  indi-  Ci 
eating  the  commencement  of  an  attack  of  this  kind,  the  iosiilia-  vi 
ion  of  atropine  must  be  at  once  stopped,  but  we  may  apply  the  " 


36o 


TREA  TMENT  OF  IRITIS. 


Poisonous 
effeca  of 
atropine. 


Gelatine 
tablets. 


Belladonna. 


Fomenta- 
tions. 


Hot  com- 
presses. 


Pad  and 
bandage. 

Counter- 
irritation, 
in  later 
sUges. 


Iridectomy; 


extract  of  belladonna  mixed  with  atropine  over  the  patienfs 
eyelids  and  temple.  I  have  seen  alarming  symptoms  of  poison- 
ing by  atropine  follow  the  application  of  a  strong  solution  of 
this  drug  to  the  eye,  but  they  were  cases  in  which  only  a  small 
quantity  of  atropine  had  been  used,  being  instances  of  a  peculiar 
and  uncommon  idiosy-ncrasy  on  the  part  of  the  patient  to  the 
poisonous  influences  of  atropine. 

Atropine  may  be  conveniently  applied  in  some  instances 
mixed  with  gelatine,  so  as  to  form  small  tablets.  A  tablet  thus 
prepared  is  placed  on  the  conjunctiva  of  the  everted  eyelid ;  the 
eye  may  then  be  closed,  and  the  lachrymal  secretion  dissolving 
the  atropine,  it  becomes  absorbed,  as  it  would  be  if  dropped  into 
the  eye  as  an  aqueous  solution. 

Extract  of  belladonna  is  a  less  potent  remedy  than  atropine» 
and  is  not  to  be  relied  on  for  dilating  the  pupil  in  iritis.  Equal 
parts  of  extract  of  belladonna,  Indian  hemp  and  glycerine,  to 
which  atropine  has  been  added,  form  a  useful  mixture,  which 
may  be  smeared  over  ihe  affected  eye  to  relieve  ciliary  neurosis. 

Fomentations^  Shades,  &*c. — Poppy-head  fomentations  are 
often  soothing  to  the  patient,  and  whenever  this  is  the  case,  they 
may  be  used  with  advantage  five  or  six  times  a  day  ;  if  the)'  do 
not  relieve  the  pain  it  is  advisable  to  discontinue  them.  Hot 
water  compresses  of  as  high  a  temperature  as  the  patient  can 
bear  them,  to  be  changed  every  ten  minutes,  are  useful  in  many 
cases  of  parenchymatous  iritis. 

In  all  instances  of  iritis  the  affected  eye  should  be  shaded 
from  the  light. 

Counter-irritation,  in  the  form  of  blisters  to  the  temple,  « 
comparatively  useless  in  the  active  stages  of  iritis,  but  subse- 
quently it  is  beneficial,  especially  when  the  patient  suffers  from 
dimness  of  vision,  depending  on  haziness  of  the  posterior  layff 
of  the  cornea. 

Iridectomy. — Supposing  the  case  of  iritis  is  one  which  ha5l^ 
sisted  the  means  of  treatment  described  in  the  foregoing  scctidft 
and  rather  grows  worse,  that  the  pupil  will  not  dilate  by  atropin*» 
and  that  the  patient's  sight  is  growing  more  and  more  dim,  ^ 
intra-ocular  tension  being  increased — wc  are  no  doubt  jusiiflN 
as  a  last  resource  in  performing  an  iridectomy.     This  opcralicn 


TREATMENT  OF  IRITIS. 


261 


in  fact  holds  out  the  best  and  probably  only  hope  for  the  patient ; 
ne\'erthcless,  iridectomy  in  cases  of  iritis  is,  be  it  remembered, 
our  last  hope  :  we  have  no  right  to  fall  back  upon  it  until  every 
other  means  of  cure  has  been  attempted,  for  it  is  seldom  success-  °*^y  ^^ 

^  other  means 

nil   in  cases  where  active  changes  are  going  on  in  the  iris,  have  (ailed. 
especially  if  due  to  s>'phihs.     Subsequently,  when  the  inflamma- 
tion has  passed  away,  and  the  patient  applies  to  us  suffering 
from  synechia,  we  may,  as  I  shall  presently   notice,  without 
hesitation  resort  to  the  operation  of  iridectomy. 

Tiu    Treatment   of   Constitutional    Symptoms  will  consist  Trcatmeiit 
partly  in  the  employment  of  hot  baths  and  sudorifics,  but  the 
administration  of  opium  tends  towards  allaying  fever  of  this 
kind,  as  well  as  relieving  the  troublesome  vomiting  occasionally 
met  with  among  patients  suffering  from  iritis.     The  state  of  the 
bowels  must  be  attended  to,  but  to  administer  purgatives  in- 
discriminately, because  an  individual  is  suffering  from  inflam-  Alteratives, 
mation  of  the  iris,  is  a  most  unphilosophical  proceeding,  and 
may  complicate  matters  by  disordering  the  digestive  organs, 
which  have  frequently  nothing  to  do  with  the  disease  of  the  eye. 
In  numerous  cases  of  iritis,  especially  in  a  malarious  country'  Various 
like  Bengal,  we  shall  have  to  resort  freely  to  the  use  of  quinine, 
arsenic,   aconite,   str>'chnine,    and   iron,  for   the   cure    of  the 
<iiscase. 

With  regard  to  the  use  or  withdrawal  of  stimulants  and  food.  Food  and 
ihtic  are  doubtless  powerful  agents  in  the  treatment  of  disease,  ^th  di*- 
In  a  case  of  iritis  occurring  in  a  plethoric  individual,  purgatives,  ^"*'<^- 
star\ation,  and  in  fact  depleting  treatment,  are  called  for  ;  but 
•^^y  cases  of  iritis  are  of  an  asthenic  type,  and   retiuire  a 
moderate  amount  of  stimulants,  good  wholesome  food,  and  fresh 
*ir;   in   some  cases    we    shall  have  to  administer  bark  and 
aaL-nonia,  together  with  wine  and  beef-tea.     It  is  impossible  to 
k-'  down  rules  on  these  matters  which  shall  be  applicable  to  all 
^iscs ;  nothing  but  obser\'ation  and  experience  can  ;;uide  us  to 
*  ri^ht  conclusion,  and  as  one  man's  powers  dilTcr  from  those 
of  another  in  appreciating  these  circumstances,  so  will  the  one 
^.fStr  from  the  other  in  his  success  in  practice. 

Mm.i^ement  of  Synechia. — Supposing  the  patient's  sight  to  Synechia, 
bt  impaired  by  synechia,  or  bands  of  adhesion  which  have 
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formed  in  [he  pupil,  we  must,  in  Uie  first  it 
dilate  the  pupil  by  a  persevering  use  of  atropine;  but  in  a 
the  adhesions  Ciinnot  thus  be  broker  down,  and  pro^^ded  fl 
acute  inflammatory  symptoms  ha\-e  passed  away,  it  will  ■ 
necessary  to  resoti  to  an  irideclomy. 

In  instances  where  (he  pupil  is  only  partially  closed,  ( 
the  synechia  binds  the  iris  down  to  the  lens  at  one  or  d 
points,  a  portion  of  its  margin  remaining  free,  if  atropine,  a 
a  persistent  trial,  fails  to  dilate  the  pupil  and  break  downtl 
bands  of  adhesion,  it  may  seem  advisable  to  perfor 
tion  of  corelysis,  as  recommended  by  Mr.  Streatfeild.*  Foru 
sions  involving  more  than  the  margin  of  the  pupil,  and  <* 
the  iris  is  complclcly  tied  down  to  the  lens,  we  must  unque 
tionably  resort  to  irideclomy,  and  in  my  own  practice  I  m 
if  ever,  perform  any  other  operation  for  the  relief  of  $ynechi>>  j 

Corelysis.—Th.e  steps  to  be  taken  in  performing  the  o 
of  corelysis  are  as  follows  : — A  solution  of  atropine  must  ficitll 
dropped  into  the  patient's  eye  three  or  four  times  a  day,  telj 
week  prior  to  the  operation  ;  we  shall  thus  be  able  to  d 
those  parts  of  the  margin  of  the  pupil  which  are  stOJ  free  fi 
adhesions,  by  the  pupil  dilating  at  those  points;  and  ufl 
object  is  to  insert  a  small  spatula  through  an  opening  of  m 
kind,  between  the  lens  and  iris,  and  then  carefully  to  break  dl 
the  synechia  with  the  instrument,  so  as  to  free  the  iris  6tint| 
c-ipsule,  [his  careful  study  of  the  condition  of  (be  parts,  b 
we  attempt  to  operate,  is  very  necessary. 

This  done,  the  patient  is  placed  in  the  recumbent  [ 
and  chlorofonn  having  been  administered,  a  stop- speculum  i* 
adjusted,  and  the  surgeon,  standing  behind  his  patient,  seairt) 
with  a  pair  of  fixing  forceps  a  fold  of  conjunciit-a  close  w  ix 
margin  of  the  cornea,  so  as  to  steady  the  eyeball.  A  sufiicieiilf 
large  puncture  is  then  made  in  the  cornea,  as  nearly  m  poMil* 
opposite  to  the  principal  adhesion  ;  a  Strcaifeild  hooked  (pamli 
is  inserted  through  the  wound  into  the  anterior  chanibcr,>nillli' 
blunt  extremity  of  the  instrument  is  passed  under  the  margin  <* 
the  pupil,  and  between  the  iris  and  lens  (its  point  being  caf 

■  Of/uXalmU  Ueifilai  A'ffvtii,  voL  ij.  p.  309. 
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fully  directed  away  from  the  latter)  and  far  enough  beneath  the  Cordysis. 
iriSy  to  enable  us,  by  a  slight  lateral  and  traction  movement,  to 
lift  the  iris  away  from  the  lens  and  break  through  the  synechia. 
The  hook  near  the  extremity  of  the  instrument  is  very  useful, 
enabling  us  to  tear  through  any  tough  bands  of  adhesion,  which 
might  otherwise  become  elongated  when  force  is  applied,  and  so 
elude  our  best  efforts  to  reinstate  the  pupil. 

It  is  necessary  to  be  careful  not  to  wound  the  capsule  of  the  Caution  at 
lens  during  this  operation  ;  but  if  the  patient  is  fully  under  the 
influence  of  chloroform,  and  if  too  much  is  not  attempted  at  a 
time,  it  usually  escapes  uninjured.    Those  parts  of  the  synechia  Soccenive 
only  which  are  opposite  the  point  of  puncture  in  the  cornea,  S^Sre^ 
should  be  broken  through  during  one  operation  ;  for  instance,  if 
the  adhesions  we  propose  dividing  arc  situated   on  the  inner 
side  of  the  pupil,  but  if  there  arc  also  others  above  and  below 
the  pupil,  we  should  make  our  puncture  in  the  outer  part  of  the 
cornea,  and  passing  tiic  spatula  through  it,  insert  the  point  of 
the  instrument  beneath  the  inner  margin  of  the  pupil,  breaking 
down  the  adhesions  in  this  situation,  and  leaving  those  above 
and  below  for  a  future  operation.     For  the  division  of  these 
the  punctures  must  be  made  in  the  lower  and  upper  part  of  the 
cornea  respectively. 

It  is  a  point  of  some  importance  in  operating,  to  take  care  that  Further 
the  aqueous  humour  be  prevented  from  escaping  till  after  the 
synechia  is  broken  through.     This  may  generally  be  managed  Preserve 
b)*  having  a  spatula  just  large  enough  to  till  the  puncture  made  **i"*^'**** 
in  the  cornea.     It  is  impossible  to  lay  down  any  precise  rules  as 
to  the  distance  from  the  margin  of  the  cornea  at  which  the  open- 
ing should  be  made.     Our  aim  should  be  to  select  a  spot  which 
vill  most  readily  admit  of  our  passing  the  spatula  through  it,  in 
snch  a  direction  as  to  avoid  the  lens,  and  enable  us  to  break 
through  the  adhesions  at  the  greatest  advantage. 

The  after-treatment  is  ver>'  simple.  Atropine  must  l>e  dropped  Atropine 
into  the  eye  three  times  a  day,  so  as  to  dilate  the  pupil  as  far  as 
possible,  and  the  eye  is  to  be  kept  closed  with  a  pad  and  bandage 
for  ten  or  twelve  days  ;  we  may  then  proceed  to  break  throughany 
remaining  adhesions,  if  the  irritation  caused  by  the  former  opera 
tion  has  subsided. 
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Iridectomy. — As  I  before  remarked,  in  cases  where  the 
is  closed  by  talse  membranes,  or  its  maigin  is  eicten 
bound  down  to  the  lens  by  synechia,  should  we  even  dcsiC 
do  so,  it  is  impossible  to  perform  the  operation  of  eordj 
and  it  becomes  necessary  to  resort  to  iridectomy.     If  llus  1 
ceeding  is  neglected  in  casesof  this  description,  ihecominai) 
tion  between  the  chambers  of  the  eye  being  closod,  aa  accn 
lation  of  fluid  takes  place  in  the  posterior  chamber,  which  fa 
the  iris  forwards,  and  by  traction  on  its  outer  attachments, 
iris  drags  on  the  tissues  forming  the  canal  of  Schlemm,  wh 
together  with  Fontana's  spaces,  become  blocked,  and  so  I 
perhaps  induce  glaucoma.     In  these  cases  of  closed  puptL 
outer  part  of  the  JHs  is  pressed  forwards  towards  the  conieK 
the  aqueoustluid  behind  it ;  but  its  pupillary  border,  beingb 
down  to  the  lens,  cannot  be  thrust  forward  in  this  waf, 
appears,  as  it  were,  in  a  pit,  the  irisbeingfunnel-sbaped. 

Numerous  proceedings  have  been  advocated  for  the  relid 
this  state  of  things,  among  which  operations  for  the  romu 
of  nn  artificial  pupil  hold  a  prominent  place ;  but  it  may 
be  safely  affirmed  that  an  iridectomy  is  the  iti 
practice.  Iridectomy  embraces  all  the  advantages  of  an 
pupil,  and,  in  addition,  has  many  of  its  own  loofler,  notllw 
of  which  is.  that  It  tends  greatly  to  lessen  the  chances  of  n 
rent  iritis  and  glaucoma  by  relieving  the  traction  exercised 
the  iris  on  the  canal  of  Schlemm.  It  may  therefore  be  sa 
generally,  that  in  instances  of  synechia,  or  closed  pupil,  wl 
cannot  be  broken  through  by  the  aid  of  mydriatics  we  a 
resort  to  iridectomy,  excising  a  portion  of  the  lower  and  lni 
or  the  lower  and  outer  section  of  the  iris. 

In  this  class  of  cases  the  operation  should  be  perfonned 
soon  as  the  active  symptoms  of  iritis  have  passed  away,  sdi 
before ;  it  is  not  necessary,  however,  to  wait  till  all  pais 
irritation  in  the  eje  have  subsided ;  for  these  sympiom 
perhaps  kept  up  by  the  synechia,  and  if  we  w-ait  till  the  in 
lion  has  entirely  passed  away,  it  may  be  that  the  integrity 
the  deeper  tissues  of  the  eye  will  have  been  destroyed 
meantime. 

The  amount  of  sight  a  patient  may  possess  Is  hantlT 
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guide  as  to  the  necessity  for  iridectomy ;  the  central  portion  of  Iridectomy. 
the  pupil  may  be  clear,  and  yet  no  communication  exist  between  Amount  of 
the  chambers  of  the  eye ;  under  these  circumstances,  although  "^' ' 
the  patient  may  see  tolerably  well,  we  must  not  hesitate  to  per- 
form iridectomy.    On  the  other  hand,  if  the  patient  has  no  per- 
ception of  light,  it  is  almost  useless  operating  with  an  idea  of 
improving  his  sight ;  for  it  is  more  than  probable  that  detach- 
ment, or  other  destructive  changes  in  the  retina,  which  iridectomy 
cannot  possibly  influence,  have  taken  place. 

In  cases  where  the  iris  bulges  prominently  forwards  towards  Bulging 
the  cornea,  indicating  the  collection  of  a  considerable  quantity  of  *™ ' 
fluid  in  the  posterior  chamber,  iridectomy  is  less  likely  to  be 
successful  than  if  the  iris  is  in   its  normal  position.     These 
chances  are  still  further  reduced  if  we  can  make  out  a  central 
opacity  in  the  capsule  of  the  lens,  a  condition  often  indicative  Cap»ilar 

m  opacity. 

«  detachment  of  the  retina.* 

There  may  be  some  little  difficulty  in  removing  a  portion  of  the 
iris,  in  cases  where  it  is  swollen  from  the  pressure  of  the  products 
of  inflammation,  or  when  it  has  undergone  atrophy.  Under  these 
circumstances  straight,  pupillary  forceps,  with  sharp  teeth,  may  Graefcs 
be  used,  which,  instead  of  following  the  ordinary  direction, 
should  be  applied  to  the  iris  somewhat  perpendicularly. 

Traumatic  Iritis. — The  general  principles  upon  which  we  Tkalma- 
sbould  conduct  the  treatment  of  a  case  of  traumatic  iritis  differ 
in  no  respect  from  those  already  laid  down  for  our  guidance  in 
«ther  forms  of  inflammation  of  the  iris  ;  but  we  frequently 
ttcet  vrith  complications  in  these  cases,  arising  from  the 
Wns  having  been  injured,  together  with  the  iris.  Under  these  i^ns  often 
^iraimstances,  the  capsule  is  often  perforated,  and  the  lens  sub- 
stance swells,  becomes  opaque,  and  by  pressing  upon  the  iris, 
^ttps  up  xiolent  irritation  and  inflammation  of  the  part. 

^Vhcne\'cr  a  case  of  this  kind  presents  itself  to  our  notice.  Excise  the 
*»n  after  the  accident,  a  considerable  portion  of  the  iris  must  JJ-n/^c  the 
^  removed  at  once.     The  patient  should  be  placed  under  the  •'-'"'*• 


*  IVofcssor  A.  von  Gracfe  "On  Iridectomy/'  ]).  266.     (New  Syden- 
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inSuence  of  chloroform,  and  a  Wdss's  stop-speculum  luiin| 
been  adjusted,  the  surgeon  should  make  aji  opening  Utfou^l 
the  upper  portion  of  the  comco-sdcra]  junction  as  if  for  iridcoj 
tomy  ;  about  a   fourth  of   the  iris  should  be  excised,  tbe  li 
had  better   not   be    removed,  it  will  in  the  course  of  I 
become  absorbed. 

I'he  success  of  iridectomy,  in  cases  such  as  I  have  a 
described,  depends  upon  the  promptness  with  which  it  b  u 
taken.     If  the  surgeon  attempts  palliatives,  such  as  leeches  U 
the  like  remedies,  in  the  hope  of  reducing  the  inflamnMtion,  tl 
chances  are  that  his  opportunity  will  slip  away,  and  gcbcolil 
inflammation,  and  perhaps  abscess  of  the  globe,  will  supetvcnCs.^ 
whereas,  if  iridectomy  is  performed  immediately  after  the  iCCT-    " 
dent  the  patient  will  be  saved  much  suffering,  and  with  the  aid  ti 
spectacles,  may  possibly  regain  a  fair  affloimt  of  nsion.    On  the 
other  hand,  if,  after  an  accident  such  as  1  have  refrtred  to,  some 
days  or  weeks  pass  before  we  see  the  patient,  and  tbc  globe  cf 
the  eye  is  tender,  the  lens  opaque  and  pressing  the  iris  fonnid) 
against  the  cornea,  it  is  necessary  to  excise  the  ofTected  c;ebail 
as  soon  as  possible. 

Occasionally  a  chip  of  steel,  or  some  such  fordgn  body,  gtu 
'  lodged  in  the  iris,  causing  violent  inilammaiion.  Supposing  tbi 
lens  has  not  been  wounded,  we  may  succeed  in  exuacting  tk 
foreign  body  with  a  pair  of  cannula  forceps  ;  or,  [  do  not  bci>' 
tale  to  make  a  free  opening  in  the  cornea,  and  inIro<lucc  i  p>^ 
of  iridectomy  or  other  small  forceps,  to  secure  and  icinove  il" 
offending  substance,  fihould  the  lens  be  also  involved,  a  D 
matic  cataract  being  present,  it  is  advisable  to  pcrfonn  u 
iridectomy,  including  the  foicign  body  in  the  portion  of  the  in 
excised,  and  then  extract  ihc  opaque  lens  as  abo\-c  described.  _ 

WOUNDS  AND    INJURIES  OF  THE   IRIS 

Incised  Wounus.—  I  have  given  an  accoimt  of  the  s)™ 
and  treatment  of  prolapse  of  the  iris  following  pcifomisBK 
the  cornea ;  it  is  conse<]ucnily  unnecessary  for  i 
to  the  subject. 

A  simple  mcised  wound  of  the  iris  is  a  rare  accident,  icr  Itfl 
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the  majorit>'  of  instances  the  lens  is  involved  in  the  injur)*,  and  i^rely 
a  traumatic  cataract  results.    Incised  wounds  of  the  iris  are 
always  attended  with  more  or  less  haemorrhage  into  the  anterior 
chamber,  and  temporary  impairment  of  vision.    Inflammation  Not  fol- 
seldom  follows  clean  incisions  of  the  iris,  as  for  instance  those  inflamma- 
made  in  the  formation  of  an  artificial  pupil,  but  the  edges  of  the  ^^'^^ 
wound  gape  open,  leaving  a  space  through  which  the  rays  of  gape, 
light  reach  the  retina.    Occasionally  the  lips  of  an  incised 
wound  unite,  a  blood-clot  forming  between  them,  its  fibrine 
becoming  oi^ganized,  drawing  the  edges  of  the  wound  together ; 
but  in  instances  of  this  kind  the  contractile  power  of  the  iris 
has  commonly  been  impaired  by  previous  inflammation,  which 
prc\'cnts  the  wound  from  gaping  open  as  it  does  in  the  healthy 
tissue. 

.\fccr  an  incised  wound,  the  eye  must  be  kept  at  rest  until  the 
bluod  in  the  anterior  chamber  has  become  absorbed.  We  can 
hardly  venture  on  a  prognosis  till  this  has  occurred. 

Foreign  Bodies  sometimes  become  lodged  in  the  iris  with-  Forbigk 
out  wounding  the  lens ;  they  may  be  best  seen  on  examining  ikis!'  ''^ 
the  e>'C  by  the  oblique  method  of  illumination.    Having  dis- 
covered  the   situation  of  the  offending  particle,   the    cornea 
should  be  punctured,  and  a  pair  of  cannula  forceps  passed  into  Should  be 
the  anterior  chamber ;  the  foreign  body  being  seized,  it  may  '*°***^^' 
usually  be  withdrawn  from  the  eye  without  difficulty.    The  pupil 
should  subsequently  be  kept  fully  dilated,  and  the  eye  at  perfect 
rest,  till  all  signs  of  irritation  have  subsided. 

It  will  generally  be  nccessar\'  to  administer  chloroform,  in  under 
order  that  we  may  command  the  eye  during  the  operation,  and  withSi?™* 
wc  should  never  delay  the  removal  of  the  foreign  body  for  one  ***^y' 
hour  longer  than  is  ncccssarj'.     If  the  eye  is  already  inflamed, 
this  will  be  an  additional  reason  for  immediate  interference, 
rather  than  an  indication  for  delaying  the  operation.     Should 
there  be  any  difiBculty  in  seizing  the  foreign  body,  it  is  advisable 
to  make  a  larger  opening  in  the  cornea,  and  to  excise  a  portion 
of  the  iris,  removing  it  from  the  eye  together  with  the  foreign 
hodv. 

m 

Instances  have  been  recorded,  and  I  have  myself  met  with 
them,  in  which  particles  of  steel  and  similar  substances  have 
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become  encysted  in  the  iris,  and  yet  given  rise  to  do  irritatioa 
but  rases  of  this  description  are  so  rare,  and  destrudive  inBii 
maiion  of  the  globe  of  the  eye  so  constant  a  result  of  { 
presence  of  a  foreign  body  in  the  iris,  that  we  are  not  yaSBSt 
in  trusting  to  Nature  in  such  cases. 

In  wounds  of  the  iris,  whether  incised,  or  resulting  fiDni  I 
presence  of  a  foreign  body  in  the  eye,  it  is  advisable  to  dS) 
the  pupil  with  atropine,  before  venturing  on  a  prognosis,  of  * 
particular  line  of  treatment ;  because  the  lens  may  have  be 
wounded,  and  the  point  of  injur)-,  which  is  perhaps  covered 
the  iris,  may  not  be  apparent  until  the  pupil  is  fully  dilaled. 
complication  of  this  kind  would,  of  course,  materially  aflea  I 
prognosis,  a  traumatic  cataract  in  all  probability  nesuliiiig  61 
the  injury  to  the  lens. 

Detachment  of  the  Iris  from  its  ciliary  border  may 
complete — that  is,  the  whole  of  the  iris  may  be  detached  j 
a  mere  slit  may  exist  in  its  ciliary  border.    An  acctdeat 
this  kind  usually  occurs  from  an  injury,  as  for  instance  fn 
a  blow  with  the  fist  upon  the  eye.    In  these  cases  the  tmtt 
of  the  accident  may  not  be  detected  in  the  first  ii 
t  of  the  effusion  of  blood  which  takes  plain 
ir  chamber.    It  will  be  necessary*,  therefore,  to  ~ 
in  our  prognosis,  as  it  is  impossible  to  deiemuM 
or  nature  of  the  injurj-.  or  if  it  be  complicated  with 
of  ibe  retina,  until  the  effused  blood  has  become  a1 
If  a  portion  of  the  iris  has  been  detached  from 
border,  as  sooi 
becomes  clear  wc  shall 
false   pupil,  varying   in  tiM 
cording  to  the  extent  of  the 
lachment    of  the  iris  {vidt 
40).    The  port  of  the  pupil 
ii'sponding  to  the  detadied  [ 
of  the    iris  is    uninfluenced 
the  stimulus  of  light,  its  nerves  and  contractile  tissue  hi' 
l)ecu  torn  tlirough  at  the  point  of  separation  of  the  iris  fmo 
ciliary  border.     In  instances  wheie  the  line  of  separation  * 
narrow,  it  often  requires  a  very  ijareful  examination  of  iheputi 
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to  detect  the  lesion,  and  to  account  for  the  othenvise  inexplicable 
irregularity  and  inaction  of  a  portion  of  the  pupil. 

A  i)atient's  sight  is  usually  somewhat  impaired  by  an  accident  Sigiu 
of  this  kind,  the  irregularity  of  the  pupil  interfering  with  perfect  ""p******* 
vision  ;  and  if  the  rent  in  its  iciliary  border  is  a  large  one,  a 
number  of  extraneous  rays  of  light  enter  by  the  artificial  pupil, 
and  falling  on  the  retina  produce  considerable  confusion  in  the 
visual  image.    In  a  remarkable  instance  the  whole  of  the  iris  c»epf 


removed  by  Von  Graefe ;  and  what  is  most  curious  is  the  of  iris. 
fact  recorded  by  Mr.  Soelberg  Wells,  that  the  patient's  vision 
was  as  perfect  without  his  iris  as  with  it.  Mr.  Wells  remarks  of 
this  case* — "  The  field  of  vision  of  the  right  eye,  in  which  the 
iris  had  been  extracted,  is  normal ;  the  sight  most  excellent,  so 
that  the  patient  can  count  fingers  at  the  distance  of  120 — 140 
feet,  and  can  read  the  smallest  print.  He  possesses  great  power 
over  the  dispersed  rays,  and  docs  not  find  himself  in  the  least  vision 
dazzled  by  the  light  And  lastly,  to  crown  all,  the  accommo-  """"p**'*"' 
dative  power  of  this  eye,  with  its  iridcrcmia  totalis^  is  almost 

We  can  do  little  in  the  way  of  treatment  in  cases  of  detach-  Treatment 
ment  of  the  iris,  beyond  keeping  the  eye  at  rest,  for  the  accident 
is  irremediable,  so  far  as  the  reparation  of  the  injury  is  con- 
cerned. 

Laceration  of  the  Pupil.— A  few  cases  of  laceration  of  Lack:<atio! 

OK  THE 

the  pupillary  margin  of  the  iris  have  been  recorded,  following  puiil. 
blows,  and  unaccompanied  by  either  a  wound  or  external  injur)' 
to  the  globe  of  the  eye.     It   is  difficult   to  conceive  how  an 
accident  of  this  kind  can  take  place  from  concussion,  neverthe- 
less a  rent  of  the  pupillary  border,  and  in  other  cases  rupture 
of  the  fibres  of  the  iris,  have  been  known  to  follow  it.    As  the 
opening  in  the  iris  is  nearer  the  axis  of  vision  than  in  detach-  Visual 
ment  of  its  ciliary  border,  the  defect  of  sight  is  greater,  because  ^^xmI 
the  rays  of  light  fall  on  the  retina  nearer  the.  macula  lutca. 


*  Ophthalmic  Hospital  Reports^  vol.  ii.  p.  199. 
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TUMOURS  OF  THE  IRIS. 

so»  Cy^ic  Tumours  of  the   Iris  are  rare,  and  when  e 

with,  as  a  general  rule,  follow  an  injury  to  the  eye,  a 

foj-low   formation  of  a  clot  of  blood  in  the  substance  of  the  iris  ; 
they  are  small  hxmatainas ;  but  independently  of  act 
cystic  tumours  do  occasionally  grow  from  the  iris.    They  u^ 
appear  as  a  small  transparent  vesicle  springing  from  a  bro 
base  attached  to  the  anterior  surface  of  the  iris.     Mr.  Hu| 
remarks  : — "  An  essamination  of  all  the  cases  which  I  have  b 
able  to  collect  shows ;    I.   That   cysts,  in  relation   i 
iris  projecling  into  the  ajiterior  chamber,  originate  in  two  si 
tioiis~(i)  in  the  iris  ;  and  (s)  in  connexion  with  the  ciCaiy  p 
cesses.    The  first  lie  between    the  uveal   and  ihe 
stratum  of  the  iris,  and  are  distinguished  by  the  presence  fl 
muscular  fibres  upon  their  anterior  wall ;  the  second  lie  b 
the  iris,  and  bear  the  uveal  as  well  as  muscular  s 
front.     II.  It  also  shows  that  these  cysts  are  of  i 
kind;  that  there  are  (i)  delicate  membranous  i 
epithelial  lining  and  clear  limpid  contents ;  (3}  tblc 
cysts,  with  opaque  thicker  contents  (whether  these  are  % 
cally  distinct  from  1  we  arc  not  yet  in  a  position  to  deiet 
but  it  seems  probable  that  they  are  so) ;  (3)  solid  cystic  C 
tions  of  epithelium,  wens  or  dermoid  cysts  \  (4)  cysts  forawil 
detiquescence  in  myxomata.     III.  As  regards  treatment,  p 
turc,  simple  or  combined  with  laceration,  is  so  genenllf  ri 
successfiil  that  excision  is  always  preferable. 
the  chances  of  success  will  be  proportionate  to  the  cotnpl 
of  the  excision,  and  the  practicability  of  this  will  vary  « 
size  of  the  cyst  and  the  extent  of  its  connexions,  and  wilfc  I 
position  in  or  behind  the  iris."  It  is  clearly  advisable,  tbefdbR;  J 
excise  the  cyst,  together  with  the  segment  of  the  iris  fromd 
it  springs,  as  speedily  as  possible,  otherwise  the  1 
growth  may  excite  dangerous  irido-choroiditis, 
disease  in  the  other  eye. 

Condylomata  may  ol^n  be  seen  springing  from  the  11 
In  cases  of  parenchymatous  inflamniation,  and    I 
their  appearance  when  speaking  of  that  affection.     S 
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condyloma  increase  to  any  considerable  size  it  may,  by 
coming  in  contact  with  the  cornea,  excite  keratitis,  which  no 
treatment  will  relieve  until  the  cause  of  the  irritation  has  been 
removed. 

The  s>-philitic  history  of  the  case  would  lead  us  to  a  correct  Guenny 
dii^nosis  of  the  disease ;  and  its  treatment  is  comprised  in  that  '"^        ' 
already  recommended  in  parenchymatous  iriiis.    There  is  only 
one  condition  of  the  parts,  that  I  am  aware  of,  which  could  be 
mistaken  for  the  disease  in  question,  and  that  is  the  presence  of 
neoplastic  growths,  such  as  are  sometimes  observed  on  the  iris 
in  those  who  suffer  from  leprosy  ;  but   the  appearance  of  the  loueiiiBci 
patient,  under  these  circumstance,  would  at  once  correct  an  '*'*"*■ 
erroneous  impression  as  to  the  nature  of  the  disease.     It  is 
possible,  of  course,  that  a  leprous  patient  may  contract  syphilis, 
and  therefore  suffer  from  condylomata  of  the  iris,  but  such  cases 
are  rarely  met  with. 

Melanoma  and  Sarcomatous  Tumours  of  the  iris  have 
hecn  met  with,  but  cases  of  this  kind  are  of  rare  occurrence. 

CvSTICKRCi  OF  THE  Iris  arc  occasionally  met  with  ;  Fig.  4iCiraTi. 
is   a  copy   of   a  drawing'   from    one   made  by  Mr.    P.  Tcalc,  iuf,'  " 
showing  the  position  of  a  cysticcrcus  attached 
to  the  iris,  which  he  removed,  together  with 
a  portion  of  the  iris,  by  an  iridectomy.  The 
eye,  prior  to  the  operation,  presented    the  ^^^^^^ 

following  appearances  : — On   the  surface  of    j^Bj^^^^^^B   Appear- 
the  lower  p:irt  of  the  iris  ivas  seen  an  opaque 
body,  constricted  in  the  middle,  and  rather 
larger  than   a  hemp  seed,  which  was  evi- 
dently causing  some  distress  to  the  eye.  The 
conjunctiva  was  slightly  injected  ;  the  cornea  was  bright,  but 
dotted    on    its   posterior    surface    with  minute    spots,  as    in 
comeo-iritis  ;  the  iris  was  active,  e.tccpt  at  the  situation  of  the 
white  body,  near  which  it  was  adherent  to  the  capsule  of  the 
k-ns  ;  tension  normal.      Ktvuiing  No.  16,  Jaeger.' 

In  instances  of  this  kind  the   plan  of  treatment   adopted   by 
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Mr.  Teale  possesses  considerable  advantages  over  any  otfaei, 
the  cysiicetcus  being  removed  from  the  eye,  togciiber  mWj  the 
portion  of  the  iris  to  which  it  was  attached,  by  an  iridecttmn. 

Leprous  Affections  of  the  Iris  are  extremely  coouaoa 
among  persons  sufTering  from  leprosj' ;  in  fact,  in  cases  of  tb» 
disease  of  long  standing,  it  b  rare  to  find  the  iris  and  corra 
healthy.  I  have  obsen'cd  that,  as  a  general  rule,  the  cornea  is 
affected  before  the  iris  in  these  cases,  and  that  plastic  iritis  & 
more  common  than  the  parenchymatous  form  ot  disease. 
Leprous  tubers  form  on  the  iris  as  ihry  do  on  the  cornea,  isi 
espedally  on  the  conjunctiva  {yiJc:  p.  240). 


FUNCTIONAL  DISEASES  OF  THE  IRIS. 


Mydriasis  is  an  abnormal  dilatation  of  the  pupil,  o 
independently  of  disease  of  the  deeper  struaures  of  tbc  eye ;  « 
that,  although  the  pupil  does  not  contract  on  exposure  U 
and  the  patient  suffers  from  impairment  of  vision,  in  ' 
quence  of  the  excess  of  light  admitted  into  the  eye,  sUH  i 
defect  is  remedied  by  placing  a  diaphragm,  with  a 
drilled  through  it,  in  front  of  the  eye.    The  outer  ray*  d 
cone  of  light  impinging  on  the  retina  being  cut  off,  ihe  d 
vision  is  in  great  part  corrected ;  and  the  patient,  while  lo 
through  the  hole  in  the  diaphragm,  sees  welL    This  c 
will  not,  of  couriie,  overcome  defects  due  to  loss  of  a 

n  causes  similar  to  those  which  indocefl 
ame  result  may  be  attained  by  causiiq  (be  ' 
by  the  application  of  escrine  to   the  *)t- 
The  above  definition  of  myilrinsis,  therefore,  excludes  all  a 
of  dilatation  of  the  pupil  depending  on  deep-seated  dlieaw  st    I 
the  eye. 

Mydriasis  may  be  confined  to  one  eye,  or  both  eyes  n 

afTccted,    The  cause  of  tlie  dilatation  of  the  pupil  may  beite 

>u(   suspension  of  the  functions  of  the  third  nerve,  the  circular  Gbr" 

of  the  iris  being  thus  paralysed,  for  when  this  ncr>-c  13  diiMoJ 

'      the  pupil  remains  dilated.     The  same  effect  may  be  induced  W 

of  the  ceivicai  branches  of  the  sympathetic,  wbiit  tf 


lion,  depending  c 
mydriasis.    The  ! 


"1 
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cdbr   I 
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distributed  to  the  dilatator  pupillac  :  this  muscle  being  thrown 
into  action,  the  pupil  dilates.* 

The  Treatment  must  evidently  depend  on  the  nature  of  the  Trnitment, 
disease.  In  some  few  instances  it  appears  to  arise  from  reflex 
action,  excited  by  the  presence  of  a  foreign  body  on  the  cornea 
or  conjunctiva ;  or  it  may  be  that  some  more  distant  branch  of 
the  sentient  nerve  is  in  the  first  instance  affected,  the  irritation 
being  con\'eyed  by  reflex  action  through  the  oculo-motor  nerve, 
and  thereby  destroying  the  contractile  power  of  the  circular 
fibres  of  the  iris.     In  these  cases  our  first  care  should  obviously  Remove 

-  .-  .,,     ^,  p  ^t^     '     '^   .•  the  cause  of 

be  to  remo\'e,  if  possible,  the  cause  of  the  irritation.  irritation. 

If  the  mydriasis  appears  to  depend  on  defective  action  of 
the  third  nerve.  Faradization  may  be  useful ;  the  action  of  the  Fanuliia. 
gal>'anic  current,  however,  should  never  be  continued  for  more  '*°°* 
than  a  few  seconds  at  a  time,t  and  if  the  pupil  does  not  contract 
speedily  under  its  influence,  we  can  expect  but  little  benefit 
from  continuing  this  treatment.  Should  the  patient  have 
snfiered  from  s>'philis,  the  case  must  be  treated  upon  the 
principles  generally  applicable  under  such  circumstances. 

If  the  dilatation  of  the  pupil  results  from  irritation  going 
on  in  the  intestinal  canal,  whether  excited  by  worms,  or  any 
other  cause,  and  propagated  through  the  sympathetic  to  the 
radiating  fibres  of  the  iris,  we  must  endeavour  to  remove  the 
source  of  irritation  by  anthelmintics  in  one  case,  and  by  a  blue  Anthelnun- 

tics  anci 

pin  and  black  draught  in  another.  From  my  own  experience,  I  puixatives. 
am  inclined  to  believe  that  some  such  source  of  irritation  is  the 
most  frequent  cause  of  mydriasis  ;  and  these  remote  remedies 
may  do  more  to  overcome  the  dilatation  of  the  pupil  than 
anything  else.  The  affection  may  sometimes  be  relieved  in  a 
marked  way  by  the  instillation  of  a  solution  of  eserine,  but  can 
hardly  be  cured  unless  by  appropriate  treatment  directed  towards 
the  restoration  of  the  functions  of  the  stomach,  liver,  or  any 
other  organ  which  may  appear  to  be  at  fault. 
MyoSIS  is  precisely  the  opposite  condition  to  mydriasis  ;  the  Mrosis. 


•  J.  Bell  on  the  Pathologj'  of  certain  Forms  of  Dilated  Pupil  :  Edin, 
Med.  Journal^  No.  X.  p.  917. 
t  Vuit  page  100. 
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ptipil  being  abnonnally  contracted,  and  failing  to  diLue  m  0 
should  do  when  the  patient  is  placed  in  a  dark  roota,  or  aita 
sunseL  The  pupil  will,  however,  expand  under  the  inQutnce  of 
mydriatics  ;  and  it  may  then  be  noticed  that  it  is  pcrfcctl^ce* 

'  gulaj,  and  hence  its  inability  to  dilate  is  clearly  not  dependent 
on  synechia. 

The  contraction  of  the  pupil  under  ordinary  ciiciun stances  is 
a  reflex  action,  excited  by  the  stimulus  of  light  faQtng  on  ilie 
retina,  and  being  pri>paga:ed  to  the  ocido-motor  nerve,  so 
that  the  circular  fibres  of  the  iris  contract  and  dose  the  puP'!- 
If  only  a  small  quantity  of  light  enters  the  eye,  as  is  tbe  cue 
after  sunset,  its  action  on  the  retina  is  slight  ;  and  conse- 
quently, the  excitation  of  the  third  nerve  is  proportionably  less 
than  in  davlighi,  the  pupil  remaining  semi-ditated.  Divisioa  c^ 
the  sympathetic  in  the  neck  is  likewise  followed  by  coatntdkc 

Is  of  (he  pupil,  the  iA7(7/ii/(jr/f///'//<?being  paralysed  ;  Icsicosoftbe 
spinal  cotd  afTeciing  the  sympathetic  may  thus  produce  myosis ; 
so  that,  in  instances  of  myosis,  we  must  consider  all  the  cirrsm* 
stances  of  the  case  by  the  light  of  our  knowledge  of  the  phil- 
ology and  pathology  of  the  third  and  sj-mpathctic  nerves,  Tlui 
condition  is  occasionally  caused  by  long-continued  wotk  tipoo 
minute  objects,  as  for  instance  in  watchmakers,  the  spbiaixi 
muscle  of  the  iris  acquirin<,'  a  preponderating  power  ovcriht 
dilatator. 

Cases  of  myosis  are  sometimes  mistaken  for  haaenitfit 
(night  blindness),  In  that  the  patient  complains  pTindpnBjitf 
impairment  of  vision  coming  on  after  sunset,  which  eridadf 
depends  on  an  insufBciency  of  light  reaching  the  rettna  tbra^ 
the  contracted  pupil  to  produce  distinct  vision.  The  pMkM 
has  no  pain  in  the  eye,  and  his  sight  Is  good  during  tbeA;' 
The  case  ver>'  much  resembles  one  of  hemeralopia,  villi  ikit 
difference,  however,  that  in  hemeraJopia  the  pupil  acts  frc(ir> 
the  disease  essentially  consisting  in  alcmporary  lossof  poMTII 
the  retina,  arising  from  ovcr-stlmulalion,  ci  from  ancmii  of  in 
nervous  elements ;  the  latter  being  by  far  the  most  coniDdt 
cause  of  night  blindness. 

We  know  at  present  so  little  about  llic  functions  of  itie  ITIV 
pallictic,  that  it  is  imposible  to  understand  whv,  in  some  CU 
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habitual  constipation,  or  of  dyspepsia,  myosis  occurs.     We  Dyspepsia 
suppose  that  it  arises  from  some  disturbance  of  the  sympathetic^  m^ISik 
propagated  to  the  branches  supplying  the  iris — a  ver>'  vague  ex- 
planation  it  is  true,  but  the  best  we  can  give  of  the  matter.    In 
cases  of  this  kind  our  wisest  plan  of  treatment  is  to  correct  and 
improve  the  state  of  the  digestive  organs  as  far  as  we  can. 

Irritation  of  the  oculo-motor  nerve,  arising  from  meningitis, 
or  a  clot  of  blood,  or  other  affection  of  the  brain  substance  from  AflectMn 
vhich  the  nerve  originates,  may  induce  contraction  of  the  pupil ;  brain. 
bat,  under  these  circumstances,  the  myosis  is  a  very  unimportant 
matter  in  comparison  with  the  primary  disease.  The  contracted 
state  of  the  pupils  in  cases  of  tabes  dorsalis  is  frequently  seen 
among  out-patients  at  our  hospitals. 

Artificial  mydriasis  and  myosis  may  be  induced  respec- 
tively b>'  the  action  of  atropine  and  Calabar  bean,  as  well  as 
by  some  other  drugs. 

Tremulous  Iris  (iridodonesis)  is  very  seldom  seen  unless  Trbmilous 
the  lens  has  been  removed.    As  the  iris  rests  on  the  cr)'stal-   "'^ 
Unc,  wc  can  readily  understand  that  when   the  lens  is  taken  from  loss 
away,  the  iris  having  lost  its  support,  hangs  like  a  loose  ciur- 
tain  in  the  anterior  chamber,  and  consequently  has  a  tremu- 
lous movement  imparted  to  it  when   the  eye  is  turned  from 
one  side  to  the  other.    The  same  result  may   occur  from  an 
excess  of  aqueous  in   the  posterior  chamber  forcing  the  lens  Excess  of 
backwards  and  the  iris  fon^-ards  (hydro-ophthalmia)— a  condi-  **i*»**~*' 
tion  but  rarely  met  with.    If  the  vitreous  is  in  a  fluid  condi-  Huid 
tion,  the  lens  may  sink  deeply  into  it,  receding  from  the  iris,  ^'^''•ous. 
and  iridodonesis  result.    Under  these  circumstances,  the  ophthal- 
moscope will  reveal  the  nature  of  the  disease  and  the  cause 
of  the  tremulous  movement  of  the  iris. 


ARTIFICIAL  PUPIL. 

The  Operations  usually  employed  for  the  formation  of  an  Aitikicial 
anificial  pupil  are  two  in  number,     i  st.  With  a  broad  needle  Vj^riotu 
ttd  Tyrrell's  hook.    2nd.  Iridectomy.  opeiatioo*. 

Before  describing  the   method   of  performing   these  opera- 
tions, I  would  observe,  that  the  chief  danger  we  have  to  avoid  in 
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a;6  TYRRELL'S  OPERATION  FOR  ARTIFICIAL  PUPI^ 

practising  ibem  is  not  to  wound  the  lens,  and  thereby  C 
traumatic  cataract.  Ordinary  cnution,  especially  if  oar  p 
is  under  the  influence  of  chloroform,  will  enable  us  to 
of  this  danger  ;  and  it  is  almost  impossible  to  lay  down  anyn 
which  would  be  of  assistance  in  the  matter.  A  ^title  hand  II 
steady  eye,  with  a  thorough  knowledge  of  the  anatomy  of  d 
parts,  are  the  principal  requirements  in  these  as  in  other  o 
tions  on  the  eye, 

Tyrrell's  Operation  for  Artificial  Pupil — Chlorm 
having  been  administered,  the  patient  being  laid  on  his  back  opoo" 
a  couch  in  front  of  a  good  light,  and  a  stop- speculum  adjusted, 
the  surgeon  slunds  in  the  position  most  convenient  to  cffiKI 
the  work  he  has  to  perform,  and  secures  the  eyeball  by  sciiiog 
a  fold  of  the  conjunctiva,  near  the  margin  of  the  cornea,  with  i 
pair  of  toothed  forceps.  He  then  passes  a  broad  needle  ihrougb 
the  margin  of  the  cornea,  at  a  spot  nearest  to  the  point  ai 
which  he  proposes  excising  the  iris.  A  Tyrrell's  blunt  hook  1» 
to  be  inserted  sideways  through  the  opening  in  the  cornea,  and 
passed  onwards  until  its  hooked  extremity  reaches  the  fnoifia 
of  the  pupil,  when  it  is  (o  be  turned  downwards,  so  as  in  hcot 
over  the  pupillary  margin  of  the  iris.  The  instrument  is  then 
to  be  carefully  withdrawn  from  the  eye,  being  again  panly 
rotated,  and  dragging  with  it  a  small  fold  of  the  iris.  Iqum- 
diately  this  fold  is  drawn  out  beyond  the  wound  in  the  comn, 
an  assistant  should  snip  it  off,  close  to  the  edges  of  the  woup  - 
with  a  pair  of  curved  scissors  ;  the  speculum  is  then  to  ^ 
removed,  and  the  eye  kept  closed  with  a  pad  and  bandage  fof  i 
few  days. 

If  an  extensive  and  deep  opacity  of  the  cornea  exiits  tinnc- 
diately  in  the  axis  of  vision,  preventing  our  seeing  the  e^  ^ 
the  pupil,  although  it  may  have  been  dilated  with  airopinK  ii 
it  evident  that  we  cannot  perform  the  operation  above  dewritoJ. 
It  would  be  a  dangerous  proceeding  to  grope  about  wiibii' 
blunt  hook  in  the  anterior  chamber,  in  the  hope  of  ieiiin|  ik 
pupillary  tnaigin  of  the  iris,  which  we  caimot  see  through  * 
opaque  cornea.  Under  these  circumstances  a  modificatiM  rf 
Tyrrell's  operation  is  tendered  necessary. 

In  place  of  passing  a  hook  into  ilic  anterior  chamber,  i>  <"" 
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be  requisite  to  make  the  opening  in  the  comea.  sufficieniiy  large  '^I'f'?^  \ 
Lo  allow  of  a  pair  of  cannula  or  iridectomy  forceps  being  intro-  apt. 
duccd  into  the  cje.    A  fold  of  the  iris,  as  near  as  possible  to  its 
pupillary  margin,  is  to  be  selied,  and  having  been  withdrawn 
through  the  wound,  is  to  be  snipped  off  close  to  the   cornea 
by  an  assistant  (Fig,  42),     Care  must  be  taken  that  the  iris 


,  if  practicable,  excised  from  its  pupillary  margin  outwards, 
nd  thai  no  lags  of  it  are  allowed  to  remain  in  the  wound. 


3.  IKIDECTOMV. — The  inslruments  required  for  this  operation 
Mill  be  a  sCop-speculum,  to  keep  the  C)'elids  apart ;  a  pair  of  ^ 
baiaf  fnrceps,  to  steady  the  eyeball  with  ;  a  broad  lance-sbaped 
kaiife,  citfaer  tiraighl  or  bent  according  to  the  direction  in  which 
«c  propotc  making  the  iridectomy  ;  a  pair  of  iris  forceps  ;  and 
Usily,  curved  scissors.  Ur.  WeckeHs  iris  scissors  are  useful  in 
thti  opctaiion.  The  patient  having  been  placed  in  the  recum- 
bai  potition,  it  is,  as  a  general  rule,  advisable  to  get  him  fully 
wider  tlte  influence  of  ether ;  the  stop-speculum  is  then  to  be 
The  surgeon,  either  in  front  or  behind  the  patient, 
or  bitting  as  he  may  find  it  most  convenient,  seizes  a 
Ud  of  the  conjunctiva,  opposite  the  intended  point  of  puncture, 
irdi «  pair  of  fiKing  forceps,  so  as  to  steady  the  globe  of  the 
(itL  He  then  thrusts  the  lance-shaped  iridectomy  knife  through 
'  '.c  (clcra-comeal  junction,  at  a  point  from  }  to  i  ^  lines  behind 
'  Buigin  of  the  cornea,  and  thrusting  the  blade  of  the  in- 
MUnent  Readily  onwards,  close  in  front  of  the  iris,  an  opening 
«ba<tt  a  qianer  of  an  inch  long  \%  made  in  the  sclerotic.    The 
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Fold  of 

iris  with- 
drawn and 
divided. 


Bowman's 
method. 


knife  is  then  to  be  slowly  withdrawn,  so  that  there  is  no  sudden 
rush  of  aqueous  from  the  eye.  If  the  anterior  chamber  u  very 
shallow,  the  incision  may  best  be  made  with  a  nanrow-faladed 
cataract  knife  ;  there  is  less  risk  of  wounding  the  lens  than  with 
a  lance -shaped  knife. 

The  surgeon,  still  fixing  the  globe  of  the  eye  with  one  hand, 
takes  a  pair  of  iridectomy  forceps  in  the  other  ;  and  if  the  iris 
does  not  protrude  through  the  wound,  he  inserts  the  points  of 
the  forceps  (closed)  through  the  wound  in  the  sclerotic^  seixes  a 
fold  of  the  iris  about  midway  between  its  ciliary  and  piq>il]azy 
borders,  and  drawing  the  fold  of  iris  out  through  the  wound,  an 
assistant  cuts  off  the  requisite  amount  of  iris  with  a  pair  of 
scissors,  quite  close  up  to  the  edges  of  the  wound  in  the  comei. 
In  many  cases  of  glaucoma,  after  the  opening  has  been  made  in 
the  cornea,  the  iris  protrudes  through  the  edges  of  the  wonnd : 
this  is  an  advantage,  for  it  enables  us  to  seize  a  fold  of  the  iris 
without  inserting  the  forceps  into  the  anterior  chamber. 

The  fold  of  iris  may  be  excised  as  above,  or  it  may  be  cut  off 
by  either  of  the  following  modifications  introduced  by  Mr. 
Bowman.*    The  iris  is  brought  outside  the  chamber  as  above 
described,  and  divided  with  small  scissors,  on  one  side  of  die 
forceps,  from  the  pupillary  to  the  ciliary  border,  the  forceps 
pulling  it  gently  at  the  same  time,  so  as  to  ensure  compleie 
division  of  the  iris.    The  end  of  the  iris  held  by  the  forceps  if 
then  torn  from  the  ciliary  attachment  as  far  as  the  angle  of  the 
incision,  and  even  dragged  upon  a  little,  so  as  to  detach  it 
beyond  the  angle,  and  divided  with  the  scissors  quite  close  to 
the  angle.    The  cut  end  of  the  iris  retreats  within  the  chamber; 
the  opposite  side  of  the  prolapsed  part  is  then  seized  and  dealt 
with  in  the  same  manner.    But  howe\*er  the  iris  is  exdsedt 
great  care  must  be  taken  that  none  of  it  is  left  between  the 
lips  of  the  wound,  lest  the  healing  process  be  imperfect,  vA 
subsequent  irritation  occur  in  the  eye. 

This  proceeding  is  shown  in  Fig.  43  ;  a,  the  prolapse^  divided 
into  two  portions  at  b.  The  lower  portion  is  to  be  drawn,  mthe 
direction  of^,  to  the  lower  angle  of  the  incision,  and  snipped  o£ 


*  British  Medical  Journal^  1862,  vol.  ii.  p.  382. 
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The  u|>peT  portion  is  then  to  be  drawn  in  the  direction  of  1/,  and 
also  divided. 

Instead  of  dividing  it  into  two  portions,  the  prolapse  may  be  A  lecond  I 
iirniro  to  one  angle  of  the  incision,  and  partly  divided  close  up 
1 J  the  angle  ;  the  other  portion,  being  then  gently  torn  from  its 
'.iliuy  inscrtioD  (shght  snips  with  the  scissors  aiding  in  the 
divinon).  and  drawn  lo  the  apposite  angle,  is  there  to  be  com- 
pIcUl}'  cut  off.    This  is  illustrated  in  Fig.  .44  ;  a,  the  prolapse 


■  4:1. 


Fig.  4. 


ilr.twn  down  to  the  lower  angle  <i'  of  the  incision,  where  the 
inlenor  ponion  is  to  be  divided,  and  the  other  drawn  up  in  the 
dinctioa  of  *,  to  the  upper  angle  of  the  incision. 

Tbe  bttcr  proceeding  is  perhaps  lo  be  preferred  if  there  is 
■nacb  bleeding,  for  then  it  is  not  always  easy  to  lind  the  uncut 
panion,  more  particularly  if  it  has  slipped  back  between  the 
Bpi  of  the  wound.     Either 
Btctfaud  will  1-icld  an  excel-  Fig.  45. 


^ 


loii  Bitificuil  pupil.  The  iris 
vill  be  lora  away  quite  up 
. .  its  ciUary  attachment,  and 
".'.  pofiil  will  consequently 
r.tch  quite  to  the  periphery 

'f*  «s)- 

1  f  ihctc  is  any  hnrmorrhage  ^^^ 

into  tbe  anterior  chamber  the 

I'luid-blood  ihould  be  permitted  to  escape  before  coagulation. 
To  effect  this  object  a  small  curette  should  be  inserted  between 
ttie  Sps  of  the  wound,  slight  pressure  being  at  the,  same  time  made 
ipoB  the  eyeball  with  tbe  fixation  forceps,  so  as  to  facilitate  tbe 
Lliape  of  the  blood.    The  curette  should  not  be  inserted  into 


ir  chamber.     l(  the  btood  does  not  ilow  off  leadUyi 
should  not  be  forced  out,  but  be  permilted  to  Temain,  fbc  it 
soon  be  absorbed,   particularly   if  a   compressive   batitUgC 
applied." 

The  excision  of  the  iris  haring  been  comple;cd.  the  S 
speculum  is  to  be  removed,  and  the  eye  kept  closed  with  a 
and  bandage.  If  the  patient  suffers  much  pain  subsequeiul] 
ihe  operation,  a  few  doses  of  morphia  may  be  administered, 
this  is  seldom  necessary. 

In  performing  the  operation  of  iridectomy,  the  chief  points 
attend  10  are,— isi,  lo  make  a  free  opening  into  the  ant« 
chamber.  With  a  wound  less  than  a  quarter  of  an  inch  I 
it  is  almost  impassible  to  complete  the  operation  satis&ctoi 
A  larger  opening  in  the  sclerotic  can  do  no  possible  baMva ; 
wound  will  close  in  twenty-fourhours;  there  is  no  fear  uf 
of  the  iris  ;  and  tlie  more  frequently  I  operate,  the  mc 
fnnced  1  am  that  a  free  opening  is  most  essential  to  Ihe 
of  iridectomy. 

ul     2nd.  Be  careful  to  keep  the  point  of  the  knife  midway 
the  iris  and  cornea.     By  aliending  to  this  rule,  both  the  I 
and  cornea  will  escape  injury. 

3rd.  It  is  necessary  that  ihe  ciliary  attachment  of  the 
should,  if  practicable,  be  divided.  The  edges  of  the  wa 
must  be  carefully  freed  from  any  portion  of  the  iris  ;  it  tag 
it  arc  left  between  them,  a  troublesome  fistula  of  the  sdec 
may  form,  or  continued  irritation  of  the  iris  and  sys^MtA 
irritation  in  the  other  eye  established.  Dr.  Johnson  li 
showed  me  a  beautiful  specimen  illustrating  this  point.  A 
an  iridectomy  the  eye  became  glaucomatous,  and  being  a 
of  irritation  was  removed.  A 
cision  showed  that  a  tag  of 
cicatrix  of  the    wound   madi 

this  lag  by  traction  on  the  attachments  of  the  iris  h«d  obllI^ 
rated  the  canal  of  Schlemm,  and  probably  induced  gUuconH' 

•       4th.  Do  not  be  over-anxious  to  remnvc  the  blood  ftum  tie 


K:iion  through  the  line  of 
>  had  become  engagetl  in 
[  the  lime  of  tlic  opcraur 
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chamber   after   the    operation   with   a   scoop ;    it   is 
speedily  absorbed,  and  in  the  meantime  can  do  no  great  harm. 

With  regard  to  the  position  of  the  opening  to  be  made  in  ihe 
iris,  other  circumstances  being  favourable,  the  superior  section 
of  the  iris  should  be  removed,  as  the  upper  lid  covers  the  part  An  i 
to  a  considerable  extent,  and  in  this  way  lessens  the  blurring  °^ 
caused  by  the  excessive  amount  of  light  which  would  otherwise 
reach  the  retina.  In  instances  of  ulceration  or  opacity  of  the 
cornea,  the  position  of  the  iridectomy  must  be  adapted  to  the 
circumstances  of  the  case. 

The  knife  employed  in  making  the  opening  through  the  upper  j^,, 
and  inner  part  of  the  sclerotic  should  have  the  blade  bent  at  an  '°"' 
obtuse  angle  with  the  shaft ;  an  instrument  of  this  kind  facili- 
tates the  operation.    But  in  making  the  lower  and  outer  section 
I  prefer  such  a  knife  as  one  ordinarily  uses  in  cases  of  linear 


The  afier-treatment  consists  in  keeping  a  pad  and  bandage  aj 
over  the  eye.  and  the  patient  should  be  confined  to  his  bed  for  a  '" 
few  days.  The  wound  in  the  sclerotic  heals  in  three  or  four 
days.  Nevertheless,  it  frequently  happens,  that  a  few  days  after 
the  operation  of  iridectomy  the  tension  of  the  eyeball  increases, 
and  continues  in  this  condition  for  some  time,  when  the  intra- 
ocular pressure  diminishes,  but  the  full  advantages  of  the  opera- 
tion are  not  perfected,  until  it  may  he  six  weeks,  or  even  two 
months'  time  after  it  has  been  performed. 

Iridectomy  is  especially  called  for  in  glaucoma,  acute  serous  w 
choroiditis,   iri do- choroiditis,  rapidly  advancing  or  intractable  " 
ulcers  of  the  cornea,  in  occlusion  of  the  pupil,  and  in  combina- 
tion with  other  operative  means  for  the  removal  of  the  lens. 


CiRCtfMSTANCES    REQUIRING  AN   ARTtFIClAL  Pi;PlL.— The  A"T'^ 
end  we  have  in  view  is  to  make  an  opening  for  rajs  of  light  to  whk 
reach  the  retina  when  they  are  otherwise  prevented  doing  so  by  '^""' 
a  central  opacity  of  the  cornea,  a  closed  pupil,  or  other  obstruc- 
tion. 

The  conditions  necessary,  therefore,  for  the  successful  per-  Cond 
(onnance  of  this  operation,  are — First,  that  a  portion  of  the  for  su 
mea  be  transparent,  and  its  curvature  not  greatly  altered, 
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otherwise  the  refraction  of  the  rays  of  light  which  reach  *( 
retina  may  be  so  much  deranged  as  to  lead  to  serious  tmpu- 
ment  of  vision.  Secondly,  if  the  iris  is  completely-  adhctttil » 
the  lens  or  comeii,  we  can  hardly  expect  to  form  an  fttti^dil 
pupil.  Lastly,  the  tens  and  internal  membranes  of  the  ey( 
must  be  tolerably  healthy,  otlierwise  making  an  opening  in  tbt 
iris  will  scarcely  improve  the  patient's  sight. 

Wc  may  generally  form  a  tolerably  accurate  judgment  m  W 
the  state  of  the  retina  under  these  circumstances  by  holding  i 
bright  lamp  in  front  of  the  affected  eye.  The  degree  in  which 
the  patient  is  conscious  of  the  illuniinalton  will  be  our  guide  u 
the  amount  of  retinal  sensibility  ;  if  he  cannot  distinguish  the 
existence  of  the  flame  it  will  be  useless  operaiing. 

The  tension  of  the  eyeball  will  also  afford  us  valuable  v^'- 
mation  as  to  the  condition  of  the  deeper  stmctures.  In  ww 
instances  the  globe  will  be  found  soft  and  hopelessly  urojdiied 
in  other  cases  its  tension  m»y  be  increased  from  intta-ocnUi 
pressure  :  in  either  case,  our  chance  of  success  by  means  of  tf 
artificial  pupil  will  be  lessened. 
r  I.  In  cases  of  central  opacity  of  the  cornea,  whether  coo^li- 
cated  with  staphyloma  or  not,  but  obstructing  the  passage  d 
light  to  the  retina,  it  is  well  in  the  first  place  to  apply  atr^HiK 
to  the  eye,  and  thus  discover  to  what  extent  the  pupil  isUiUublt 
If  the  pupil  expands  freely,  it  will  be  advisable  to  malw  i& 
artificial  pupil  downwards  and  inwards.  Should  the  comet  te 
opaque  in  this  position,  we  must  make  the  artificial  pupil  i/am- 
wards  and  outwards  ;  and  failing  this,  behind  the  most  heaU; 
part  of  the  cornea. 

But  if,  in  central  opacity  of  the  cornea,  we  find  the  pupil  "D 
not  dilate,  ihc  iris  being  firmly  tied  down  to  the  capsule  <t  ^ 
lens  or  to  the  cornea,  it  will  be  necessary  to  employ  the  forc^ 
in  order  to  withdraw  a  fold  of  iris  from  the  eye,  which  tnoK 
must  then  be  snipped  off  by  an  assistajiL 

With  regard  to  the  dimensions  of  an  artificial  pupil,  this  nl 
depend  much  on  the  condition  of  the  cornea  ;  but  as  a  pM^ 
rule,  we  may  endeavour  to  imitate  Nature  in  this  respect,  nukiBt 
our  opening  through  the  iris  about  the  site  of  the  healthy  tav^ 
dilated  pupil. 
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2.  It  may,  however,  be  necessary  to  make  an  artificial  opening  a.  in  close< 
through  the  iris  under  other  circumstances  than  those  of  opacity  J^pjc," 
of  the  cornea ;  as,  for  instance,  after  injuries  or  wounds  of  the 
cornea,  where  a  prolapse  of  the  iris  has  taken  place  into  the 
wound  and  the  pupil  has  been  drawn  into  the  cicatrix.    Such  an 
accident  sometimes  occurs  after  extraction  of  the  lens.    In  cases 
of  this  kind,  it  will  be  well  to  use  the  forceps,  excising  a  fold  of  excue  a 
the  iris  as  nearly  as  possible  in  the  axis  of  vision.    To  prevent  JSf^  ° 
any  dragging  on  the  iris  during  the  operation,  the  opening  in 
the  cornea  must  be  made  well  forward,  in  fact,  as  near  as  Positkm  oi 
possible  to  the  position  of  the  artificial  pupil,  without  being  "«=*»>*»^ 
actually  in  front  of  it. 

3.  Again,  in  cases  where  the  pupil  has  been  closed  by  neo-  3.  in. 
plastic  growths,  the  result  of  iritis,  it  may  be  necessary  to  open  ^^^ 
a  passage  for  the  rays  of  light  to  the  retina  by  means  of  an  "ynechia. 
iridectomy,  which  may  also  prevent  the  occurrence  of  glauco- 
matous changes  in  the  eye.* 

4.  Lastly,  an  artificial  pupil  maybe  necessary  in  certain  forms  4-  in 
of  zonular  cataract,  characterized  by  central  opacity  of  the  lens,  ^uxact 
its  margin  being  transparent.    A  cataract  of  this  kind  has  often 

bat  little  tendency  to  extend,  and  therefore  it  may  be  unneces- 
ary  to  remove  the  leos  ;  but  the  pupil  may  be  advantageously 
^placed  towards  the  transparent  margin  of  the  lens. 

Wc  are  often  consulted  by  patients  having  one  sound  eye.  Should  a 
and  the  other  damaged  in  such  a  way  as  to  render  an  artificial  £|J5e  whei 
pupil  necessary  for  the  perfection  of  vision  ;  and  the  question  JJJ^*  " 
axises  as  to  how  far  it  is  advisable  to  operate  on  the  diseased 
tft^  when  the  patient  sees  perfectly  well  with  the  other  one. 

As  a  rule,  it  is  well  to  operate  on  the  diseased  eye,  for  in  the 
first  place  we  may  by  this  means  restore  binocular  vision,  and 
can  certainly  enlarge  the  field  of  view  by  bringing  both  eyes  into 
play.  It  will  be  necessary,  before  operating  in  cases  of  this 
kind,  to  ascertain  the  amount  of  vision  the  patient  possesses 
with  the  diseased  eye  ;  it  is  useless  interfering  if  it  has  no 
perception  of  light. 


*  Ophthalmic  Hospital  Reports^  vol.  i.  p.  207. 
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CVCLITIS. 

From  llie  similarity  which  exists  between  the  i 
of  the  iris  and  the  ciliary  body,  and  ilieir  direct  c> 
-with  one  another,  it  is  evident  that  inflammation  of  tht  « 
is  likely  to  spread  backwards  to  the  ciliary  body,  or  it  but 
n  the  latter  structure  and  extend  lo  the  iris.  Wiwn 
e  lime  il  is  ditBcuU  u> 
the  ciliary  body. 
common  form  of  cyclitis> 
of  the  eyeball  ut  abo 
In  the  early  stages 


cyclitis  has  been 

ascertain  whether  it  began  in  tl 

Plastic  Cvclitis- — This  is  i 
and,  as  a  rule,  Ibe  iris  or  other 
involved  in  the  inflammatory  process, 
plastic  cyclitis  we  find  that,  as  in  similar  affection  of  the 
the  bloodvessels  are  hypciasmic  and  the  surrounding  ti 
infiltrated  with  cell-clements  from  which  neo-plastic  fonnal 
grow.  In  some  cases,  the  Icucocjies  and  other  cells  resu 
from  the  engorged  state  of  the  vessels  pass  forwards,  not 
to  the  iris,  but  hll  the  posterior  chamber,  and  unless  spe 
absorbed,  extensive  synecbiie  form,  leading  to  the 
of  the  posterior  chamber.  Further  than  this,  the  exudat 
new  cell -format  ion,  the  result  of  cyclitis,  may  extend  tn 
posterior  surface  of  the  lens,  and  in  fact  travet^  ibc 
of  the  eyeball.  In  cases  of  this  kind  the 
becomes  atfected,  sending  out  tubular  excrescences 
uvea]  layer  into  the  cyclitic  membrane 
been  mistaken  for  bloodvessels.  At  a  subsequent  stage  <rf 
disease,  lime,  and  even  osseous  tissue,  is  sometimes  found  is 
new  growth.  But  prior  to  such  changes  the  neoplastic  wa 
will,  as  they  become  organized,  contract,  and  in  doing  90  ti 
obUierate  the  vessels  of  the  ciliary  body,  and  lead  ut  cUX 
from  imperfea  nutrition  of  the  lens.  From  the  ame  ai 
daachmcni  of  the  ciliary  body,  the  choroid  or  retina  tnay  ott 
and  too  frequently  the  eye  becomes  atrophied. 

Sympfomi.—  ln  cases  of  plastic  cyclitis  there  is  coogcMiM 
both  the  deep  and  superficial  vessels  surrounding  the  con 
The  patient  often  suffers  from  acute  pain  in  the  eye  and  tn' 
nesa  on  pressure  over  ihc  region  of  the  dliaiy  bod; ;  i 
s  is  quickly  nnd  extensively  involved.    Tlic  Irii  ii  i 


I 
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coloured,  and  pressed  forwards  towards  the  cornea,  so  that  the 
anterior  chamber  becomes  narrow  from  before  backwards  ;  and  p 
as  I  mentioned  when  speaking  of  iritis,  these  growths  on  the  ^ 
iris  are  apt  to  degenerate  into  pus  ;  so,  in  the  fomi  of  cyclitis 
now  under  consideration,  an  hypoplon  is  from  time  to  lime 
noticed  in  the  patient's  eye,  caused  by  the  degeneration  of  the 
eJtudaCion  derived  from  the  ciliary  body.  Lastly,  the  iris  in 
instances  of  this  disease  is  frequently  closely  bound  down  to  the 
capsule  of  the  lens  by  means  of  the  organized  materials.  As  a 
KSult  of  the  diseased  action  going  on  in  the  ciliary  body  and 
choroid,  not  only  is  the  episcleral  zone  of  vessels  engorged,  but 
numerous  large  and  tortuous  bloodvessels  may  be  seen  on  the 
auiface  of  the  iris.  The  patient's  sight  is  greatly  impaired,  and 
unless  the  disease  be  checked  is  gradually  lost. 

Causes. — ^Excluding  cases  of ''  sympathetic  cyclitis,"  the  most 
fcquen.t  cause  of  plastic  cyclitis  is  syphilis  ;  but  the  disease  may 
arise  from  an  injury  to  the  eye,  such  as  an  incised  wound  over 
the  ciliar)'  region,  the  lodgment  of  a  foreign  body  in  the  eye,  or 
the  forcible  removal  of  a  piece  of  opaque  lens  capsule,  if  during  the 
operation  the  ciliary  processes  are  dragged  upon  by  the  surgeon. 

Serous  Cyclitis. — This  condition  is  hardly  ever  found  with- 
out co-existing  serous  iritis.  It  is  characterized  by  the  effusion  of 
serous  fluid  into  the  ciliary  body,  posterior  and  vitreous  chambers, 
In  some  cases  the  tissue  of  the  ciliary  body  becomes  so 
distended  by  the  serous  effusinn  as  to  present  the  appear- 
ance of  a  trabecular  network.  Should  the  pupil  be  fixed  to  the 
lens,  the  serous  iluid  collects  behind  the  iris  and  bulges  it 
so  far  forwards  as  almost  to  touch  the  cornea.  At  the  same 
time  the  epithelial  cells  of  the  posterior  layers  of  the  cornea 
become  opaque  in  patches  (keratitis  punctata).  The  anterior 
part  of  the  vitreous  and  posterior  surfaces  of  the  lens  are  not  only 
impregnated  with  serous  effusion  from  the  ciliary  body,  but  are 
also  occupied  by  fibrine  containing  numerous  round  cells.  This 
fonn  of  cyclitis  may  pass  away  without  leaving  any  traces 
of  itseReclson  the  eye,  the  ciliary  region  however,  is  a  dangerous 
locality  to  be  attacked  by  disease  of  this  kind. 

Sympioms. —Seroui  cyclitis  commences  with  impairment  of 
;,  usually  in  one  eye.    The  patient  complains  of  a  cloud  or 
the  visual  field  of  the  affected  eye,  which  increases  day 
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by  day.     He  h>is  considerable  pain  in  the  eye,  and  tcnii 
on  pressure  over  ihe  ciliary  region  ;  tbe  amount  of  ^aai 
ever,  varies  much  in  different  cases.     On  examining  the 
notice  subconjunctival  injection,  often  limited  to  i&obtcd  t 
ments  of  the  scler.1l  tone.    The  aqueous  humour  is  luibid, 
in  some  inslances  llakes  of  opaque  matter  maybe  delected  I 
ing  in  it.     The  posterior  layer  of  the  cornea  is  haiy  and  in 

I  OuDgei  m  (keratitis  punctata).  As  the  disease  advances  the  iris  is 
coloured,  the  pupi!  sluggish,  and  tied  down  by  adhesion 
greater  or  less  extent  to  the  capsule  of  the  lens ;  in  some  ( 
the  pupil  is  entirely  closed  by  neoplastic  formations  pai 
between  it  and  the  capsule.  A  few  distended  vesiscls  m 
seen  coursing  over  the  iris,  and  these  are  apt  10  giit  aa]r 
cause  haMnorrhage  into  the  aqueous  chamber. 

If  the  dioptric  media  of  the  eye  are  sufficiently  tianspwa 
allow  of  our  examining  its  deeper  structures,  the  vitreous  ■] 
found  hazy,  with  Aocculcnt  bodies  moving  about  in  it. 
tension  of  the  eyeball  is  increased. 

I  Advanced  If  ihe  disease  advances,  the  subconjunctival  injectia 
augmented,  and  so  also  is  the  tension  of  the  eyeball ;  atthei 
time  thepatient's  vision  becomes  more  impaired.  The  syW) 
increase,  and  the  fibrous  structure  of  the  iris  is  more  andl 
disorganized,  it  becomes  relaxed,  and  finally  the  *'  ins  pcq 
into  the  aqueous  chamber  irregularly,  attainingaspoogyi^ 
ance."  This  bulging  forw-ard  of  the  iris  is  very  marlicd,  a 
due  to  the  collection  of  serous  fluid  behind  it  forcing  tar 
those  attenuated  portions  of  the  iris  which  arc  not  tied  dm 
the  capsule  of  the  lens.  In  tbe  meantime  the  neopl 
growths  about  the  pupil  have  been  increasing,  becoming  t^ 

I  !?!"'.  ized  and  contracting,  so  that  the  pupil  may  be  closed  by  a  I 

membrane ;  |it  assumes  an  irregular  shape,  appeuiti{  M 
opaque  patch  or  spot  in  the  centre  of  the  bulging  irit,  W 
the  disease  has  advanced  thus  far  the  tension  of  tbe  globe  1 
become  lessened.  The  ins  undergoes  degeneration,  and 
patient's  sight  is  in  fact  almost  lost,  the  globe  rapidly 
going  atrophy.  But  in  more  favourable  cases,  after 
f  protracted  course  the  eye  gradually  improves  and  tbc 
ecomes  fairly  good. 
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Purulent  Cyclitis  is  most  commonly  observed  after  in-  Patholoey 
juries  to  the  ciliary  region.  It  consists  in  suppuration  of  the  cyditis. 
dliaiy  body,  and  unless  speedily  relieved,  ends  in  abscess  of 
the  globe  of  the  eye.  Purulent  cyclitis  may  result  from  the 
degeneration  of  the  cell  formations  produced  in  cases  of  plastic 
C|diti&  Under  these  circumstances,  as  I  have  before  remarked, 
an  hypopion  forms  in  the  anterior  chamber.  But  from  whatever 
cmse  the  suppurative  inflammation  of  the  ciliary  body  starts,  in 
cnuequence  of  its  relation  to  the  deeper  tissues  of  the  eye,  the 
iclina,  lens,  and  vitreous  seldom  escape  without  irreparable 
Budiief. 

Symptoms. — ^The  symptoms  of  purulent  cyclitis  are  those  of  Sym^umu, 
Ae  plastic  form  of  the  disease  intensified ;  the  pain  is  often 
VBy  great,  the  sclerotic  zone  of  vessels  and  also  those  of  the 
CQDJunctiva  are  much  congested.  The  patient's  sight  is  rapidly 
bit,  the  iris  is  cloudy,  the  lens  and  vitreous  hazy.  Pus  is  not 
nnfirequently  seen  in  the  anterior  chamber,  the  eyeball  shrinks, 
and  the  patient's  sight  is  totally  destroyed. 

Prognosis, — As  in  iritis,  so  in  cyclitis,  the  prognosis  will  be  PrognotU. 
watt  favourable  in  the  serous  than  in  the  plastic  form  of  disease. 
Bat  whate\'er  the  form  of  the  cyclitis,  the  first  point  we  should 
consider  in  forming  a  pro^'nosis  is  as  to  the  state  of  the  patient's 
vison.    We  should  notice  if  he  can  sec  large  objects — if  he  can  From  the 
COimt  fingers  held  up  before  the  diseased  eye  ;  if  not,  whether  he  JJJhT"  ° 
ca  discern  the  flame  of  a  candle  in  a  dark  room.     Under  the 
htter  circumstances,  we  can  give  the  patient  but  slight  hope,  for  in 
aO  probability  extensive  IcMons  of  the  choroid  and  retina  exist  in 
addition  to  the  cyclitis ;  but  if  he  can  count  fingers  or  other 
bge  objects  held  before  his  eyes,  and  the  disease  is  of  the  serous 
nricty,  we  may  reasonably  hold  out  to  our  patient  hopes  of  im- 
piovemcnt,  especially  if  the  pupil  dilates  under  the  use  of 
atropine.     We  shall  also  be  guided  in  our  prognosis  by  the 
tension  of  the  globe  ;  if  the  eyeball  is  soft  wc  can  hardly  expect 
Say  amendment  to  occur,  although  if  its  tension  is  only  slightly 
diminished  it  may  possibly  regain  its  normal  condition. 

Treatment. — The  treatment  of  cyclitis  will  evidently  depend  on  Tnatmunt 
Its  cause ;  if,  as  is  not  unfrcquently  the  case,  the  disease  depends 
iipon  s>'mpathctic  irritation  propagated  from  the  other  eye,  the 


sooner  the  latter  is  excised  the  better.  And  so  with  fwtiK'* 
bodies  or  injuries  to  the  ciliary  region — in  each  case  the  qdiiis 
is  the  result  of  causes  which  require  special  trcatmmL  ^^c 
may  attempt  to  relievethe  pain  byleeches  applied  to  thetonple>- 
belladonna  fomentations,  and  so  on.  But  plastic  cyclilH,'^' 
still  more  the  suppurative  form  of  the  disease,  seldom  jitldi  ' 
treatment  of  this  kind,  and  if  allowed  to  run  its  courx  ii  c 
Iremcly  apt  to  implicate  the  sound  eye.  So  thai  an  iridtcior... 
'f  failing  to  relieve  the  symptoms,  we  must  insist  on  eMitpaiion  lI 
the  globe  of  the  injured  eye.  We  cannot  hope  to  savt  tic 
diseased  eye,  and  its  presence  may  very  probably  destror  ite 

When  the  cyclitis  is  referable  to  syphilis,  we  may  in  the  d;' 
stages  of  the  disease,  by  means  of  atropine,  etpect  to  keep  '■■■' 
iris  away  froni  the  lens,  and  so  prevent  the  formation  ■ 
synechia;  at  the  same  time  iodide  of  menniry  should  '■: 
administered. 

The  serous  form  of  cyclitis,  likethat  of  iritis,  is  most  frequaCT 
met  with  in  females  suffering  from  vaginal  or  uterine  tnwUe; 
and  to  etTeciuiilly  treat  the  cycUiis  we  must  combat,  if  pouiUb 
the  disorder  iihich  is  the  cause  of  general  iU-beallh ;  lod 
treatment,  so  far  as  the  eye  is  concerned,  will  otherwise  ftllN 
cure  a  case  of  cyclitis  depending  on  these  causes. 

In  both  plastic  and  serous  cyclitis  I  ha>-e  spolcen  rf  ifcf 
liability  that  eiists  for  synechia  to  form,  and  to  overcome  tin 
state  of  things  we  must  resort  to  the  operation  of  iridectomj-  '' 
is,  in  fact,  frequently  the  only  hope;  and  fortunately  in  skk 
apparently  most  unfavourable  instances  of  this  dangerous  fof™ 
of  disease  iridectomy  has  a  good  effect. 

It  not  unfrequently  happens  that,  in  attempting  to  pcifons)  id 
iridectomy  in  cases  of  cyclitis,  wc  find  that  the  iris  is  so  Siffllj 
bound  down  to  the  capsule,  that  on  withdrawing  a  (old  db  f 
excision,  it  breaks  away  from  its  attachments  to  the  cipad', 
leaving  a  narrow  ridge  of  the  iris  in  the  former  position  rf** 
pupil  An  accident  of  this  kind  is  of  little  consequence,  b*  ' 
inflammatory  symptoms  going  on  in  the  eye  prior  to  the  of*"" 
lion  do  not  quickly  subside,  we  may  with  advantage  pcrfo<n ' 
second  iridectomy  from  the  other  side  of  the  eye,  to  thai''' 
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opposite  halves  of  the  iris  arc  cut  off  from  one  another.    It 
11  advisable  under  these  circumstances,  if  possible,  to  cut  away 
a  portion  of  the  upper  and  lower  sections  of  the  iris,  so  that 
the  opening  through  it  may  be  partly  covered  by  the  upper  eye- 
lid.   Nor  does  it  always  follow  that  the  excision  of  a  second 
portion  of  the  iris  is  sufficient  for  our  purpose.     In  bad  cases 
of  qrditis  we  have  Mr.   Bowman's  authority  for  excising  a 
third  section  of  the  iris.*    One  reason  for  this  is,  that  it  is  and  a  thii 
not  improbable  that  the  space  from  which  we  have  excised 
a  piece  of  the  iris  on  the  first  and  second  occasions  may 
have  been,  or  may  subsequently  become,  filled  in  by  uveal 
powths,  preventing  light  from  reaching  the  retina  ;  nevertheless, 
these  primary  operations  will  have  reduced  the  hyperaction 
foing  on  in  the  part,  so  that  subsequently  to  our  third  iridec- 
tomy the  space  occupied  by  the  opening  through  the  iris  may 
remain  clear ;  and  thus  the  last  operation  is  by  far  the  most 
tatisfactor)',  particularly   in  cases    of   serous  cyclitis.     In  the  Manage- 
plastic  form  of  disease  we  cannot  but  fear,  under  any  circum-  IDSplaLm 
fiances,   that    neoplasms    will   materially    interfere   with    our 
best  endeavours,  and   will  occupy   the  space  partially  cleared 
by  removal  of  a  portion  of  the  iris.     In  cases  of  this  descrip- 
tion we    must    not    only  remove   a  piece  of  the   iris    but   in 
addition  the  neoplastic  growth  behind  it.     The  straight  iridec- 
tomy forceps   are   best  adapted  for   removing    such   an   iris ; 
with  this  instrument  portions  of  false  membrane  adhering  to 
the  posterior  surface  of  the  iris  may  be  taken  away,  but  their 
icmoval  often  endangers  the  lens;    for  this    reason,  and   also 
because  the  lens  pressing  on  the  iris  may  add  to  the  risk  to 
which  such  an  eye  is  exposed.  Von  Oraefe  advises  the  removal 
of  the  lens    in  addition   to  an   iridectomy,   by  means   of  the 
ibllowing  operation  : — 

He  makes  the  flap,  if  the  condition  of  the  cornea  permits  it  Omcfe'ii 
downwards,  avoiding,  if  possible,  wounding  the  iris  ;  but  if  the 
Utter  is  greatly  bulged  forward,  he  passes  the  knife  boldly 
through  it,  and  in  the  latter  case  the  capsule  is  already  suffi- 
Qently  divided  to  permit  the  ready  egress  of  the  lens.     If  this  is 


*  Ophihalmic  Hospital  Reports,  vol.  iii.  p.  130. 
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not  the  case,  or  the  iris  has  remained  untouched,  he 
a  pair  of  straiEhi  forceps  or  a  hook,  and  rcmoi-es  or  tan  ^ 
much  of  the  iris  and  membrane  as  is  necessary  to  pcrmii  tk( 
exit  of  the  lens.  After  the  operation  a  compress  is  (o  be  uppKcd, 
fimi  at  first,  and  atteriTards  somewhat  looser.  There  Is  gencrJly 
only  very  slight  reaction,  so  that  it  is  only  necessary  (or  I 
patient  to  remain  in  bed  for  a  day  or  two,  and  from  6« 
seven  days  in  a  darkened  room. 

In  some  of  these  cases  the  condition  of  the  iris  begins  lo 
prove  after  the  lens  has  been  removed.  The  anterior  ch«ffl 
becomes  wider,  and  some  patients  have  a  little  better  pen 
tion  of  light.  In  many  cases  ihe  ciliary  neurosis  is  also  m 
diminished.  For  bleeding  into  ibe  anterior  chamber  » 
compress  is  best ;  soinelimes  the  absorption  of  the  blood  I 
take  as  long  as  two  to  three  weeks. 

A  month  or  six  weeks  after  the  extraction  of  the  lens  on  \A 
tomy  is  to  be  performed.  Von  Graefe  makes  a  large  Uncar  t 
sion,  and  passes  a  sharply-pointed  hook  perpendicularly  ihroi 
the  tract  of  the  membranes.  If  on  traction  of  the  hook  ■  d 
black  pupil  of  middling  siie  becomes  apparent,  and  the  vitic 
humour  penetrates  into  the  anterior  chamber,  he  considtn 
dilaceration  .as  sufficient.  If  this  is  not  the  case,  a  blunt  hi 
or  a  straight  pair  of  forceps  should  be  introduced  and 
opening  enlarged.  The  same  will  be  necessary  if  a  second 
cataract  appears  in  the  newly-made  pupiL  After  this  opcnil 
according  to  the  late  Prof.  Von  Graefe,  the  cornea  been 
plumper,  and  may  re-acquire  a  good  aiDouni  of  cnmB 
but  1  cannot  say  my  experience  coincides  with  hit  in  I 
respect. 

SYMPATHETIC  CVCLTTIS. 

Sympathetic  Cyclitis,  or  Irido-choroiditis,  Is  the  tenft 
morbid  action  excited  by  a  wound  or  disease  of  one  eyt  ^ 
is  propagated  to  the  sound  eye,  exciting  in  it  a  form  of  ptal 
cyclitis.  The  pathological  changes  met  with  in  the  early  sUj 
of  sympathetic  cyclitis  are  similar  to  tliose  idready  tksofl 
as  charaaeristic  of  plastic  cyclitis.  But  the  more  canA 
I  bave  studied  these  cases  the  more  convinced  I  am  thU 
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many  instances,  if  the  second  eye  is  examined  soon  after  it  has 
become  affected,  evidence  of  optic  neuritis  will  be  found.    I  Nenritit 
my  here  observe  that  the  early  stages  of  neuro-retinitis  can  only 
be  recognized  by  means  of  the  direct  method  of  examination 
vftfa  the  ophthalmoscope.    Not  a  few  cases  of  so-called  sympa- 
Ibetic  cyclitis,  therefore,  might  more  correctly  be  described  as 
xcondary  neuro- retinitis ;  the  optic  nerve  of  the  sound  eye 
being  implicated  before  there  is  evidence  to  show  the  ciliary 
body  has  been  affected.    Specimens  exist  demonstrating  a  con- 
didon  of  plastic  neuritis  in  the  optic  nerve  of  a  wounded  eye, 
and  also  of  the  second  eye ;  demonstrating  the  fact  that  the 
inflammatory  action  in  the  wounded  eye  had  extended  to  its 
«pdc  nerve,  and  in  all  probability  by  continuity  of  structure  had 
implicated  the  optic  nerve  and  papilla  of  the  second  eye.    I 
flfaall  return  to  this  subject  when  speaking  of  papillitis.    But 
admitting  that  neuro-retinitis  may  be  excited  in  the  second  eye 
by  continuity  of  structure,  as  described  above,Mt  remains  equally 
trae  that,  if  the  ciliary  body  has  been  wounded  or  otherwise 
initated,  that  plastic  cyclitis  not  unfrequently  appears  in  the 
other  eye  without  evidence  of  inflammation  of  the  optic  nerve 
in  either  eye.     Moreover,  in  many  cases  of  s>'mpathetic  cyclitis 
die  evidence  is  in  favour  of  the  secondary  cyclitis  being  the 
lendt  of  irritation  of  the  ciliar>'  ncr\'es  of  the  eye  primarily 
damaged.    This  irritation  may  have  been  excited  by  a  wound, 
operative  or  otherwise,  involving  the  ciliary  body.     Perhaps  the 
i&ost  destructive  forms  of  injury  that  can  occur  are  those  in 
which  the  sclerotic  is  cut  through,  and  the  ciliary  body  becomes 
entangled  in  the  cicatrix  of  the  wound.     In  the  same  way,  an 
^terior  staphyloma  may  excite  sympathetic  irritation  in  the 
lecond  eye.     But  it  is  well  to  bear  in  mind  the  fact  that  sympa- 
thetic disease  may  follow  any  form  of  spontaneous  or  acute 
inflammation,  leading  to  the  formation  of  neoplastic  growth  in 
Uie  ciliary  body ;  these,  as  they  contract,  exercise  traction  on 
the  ciliary  nerves,  and  so  are  very  apt  to  excite  sympathetic 
disease  in  the  other  eye. 

Symptoms. — In  the  early  stages  of  sj-mpathetic  cyclitis  it  Sym^i0ms. 
frequently  happens  that  the  patient  simply  complains  of  dimness 
of  vision  as  the  first  s>'mptom  of  the  disease  in  the  othen%'ise 
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unaffccled  eye ;  objects  appear  as  if  seen  through  a  dniii 
,  especially  in  a  dull  light  ;  so  marked  a.  feature  is  ihis  ot  ibt 
complaint  that  it  is  sometimes  mistaken  for  night  blindness.  As 
the  disease  advances  the  patient  complains  of  opaque  bodiei 
floating  about  before  his  eyes.  These  symptoiDs  depend  od 
hatiness  and  subsequent  fluidity  of  the  vitreous  humour. 
may  be  little  or  no  pain  in  the  eye,  and  the  sclerotic  tone  if 
congested  vessels  may  be  wanting.  The  pupil  responds  ti 
slowly,  if  at  all,  to  the  stimulus  of  light,  and  frequently  \3 
considerable  time  to  act,  on  the  instillation  of  strong  mydriatl 
,  In  other  cases  the  primarily  diseased  eye  is  perhaps  ten 
on  pressure,  and  neuralgia  of  the  brow  and  temple  i! 
then  experienced.  Under  these  circumstances,  it  may  be  w 
out  the  patient  suffering  any  pain  in  it,  we  notice  a  slight  i 
of  subconjunctival  injection  in  the  hitherto  sound  eye,  and  ■ 
close  examination  we  find  the  iris  is  discoloured,  and  ii 
structure  indistinct  ;  it  does  not  respond  sharply  to  the  slimj 
of  light,  and  the  anterior  chamber  is  perhaps  diminisbcd^ 
'  depth.  Evidence  of  neuro-retinilis  may  often  be  detected  l| 
the  direct  method  of  ophthalmoscopic  examinatiot 
these  symptoms,  the  patient  begins  to  complain  of  pain  in  i 
eye,  especially  if  pressure  is  made  over  the  ciliary  region,  p 
phobia,  lachrymalion,  and  supra-orbital  neuralgia.  After  • 
lime  the  pupil  ceases  to  respond  to  light ;  and  on  atropine  bdng 
dropped  into  the  eye,  we  find  posterior  synechia  has  Already 
formed,  and  this,  rapidly  increasing,  glues  the  iris  down  to  tlr 
capsule  of  the  lens,  the  pupil  being  frequently  closed  by  tito- 
plastic  growths,  which  may  assume  a  yellowish  colour.  Owe- 
sponding  changes  occur  in  the  stroma  of  the  iris  and  chorwl; 
their  fibrous  structure  becomes  atrophied  and  destroyed.  Tb 
lens  and  vitreous  participate  in  these  degenerative  changcs,ia) 
the  eye  in  too  many  cases  is  destroyed. 

There  is  another  class  of  cases,  which  may  be  distinpiiili*' 
from  sympathetic  inflammation,  and  are  in  truth  imtancetef 
sympathetic  irriiati  on ;  they  are  of  a  less  severe  nature  than  tttbV 
of  those  described.  In  these  cases,  from  injury  ordiKuO 
patient  lotes  one  eye  totally  or  in  pan.  It  may  be  ihW  1* 
suffers  no  pain  or  irrit;ition  in  the  damaged  eye  ;  but  from  ^f* 
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to  time,  from  overwork,  or  overfeeding,  very  probably  the  two  Symptom 
combined,  with  excessive  smoking,  the  sound  eye  becomes  irri- 
ttble  and  congested,  the  subconjunctival  zone  of  vessels  is  in- 
jected, there  is  intolerance  of  light,  and  an  aching  pain  over  the 
brow,  these  symptoms  being  augmented  by  using  the  eye.  The 
(ension  of  the  eyeball  is  normal,  and  the  pupil  responds  to  the 
stimulus  of  light.  After  a  few  days'  rest,  and  perhaps  a  little 
judicious  starving,  the  eye  resumes  its  normal  appearance  and 
functions,  and  the  patient  continues  his  work  as  usual.  These  Less 
S]rmpioms  may  continue  for  years  without  inducing  any  further  '"^"^ 
iU  consequences ;  but  if  we  find  in  addition  to  these  troubles 
that  the  patient  has  tenderness  over  the  ciliary  region  of  the 
second  eye,  the  tension  of  the  globe  being  increased,  and  that  his 
vision  is  becoming  impaired — it  may  be  only  slightly  hazy — and 
the  accommodation  less  sharp  than  heretofore,  perhaps  the 
pupil  also  acting  sluggishly,  then  we  have  probably  no  longer 
to  deal  with  sympathetic  irritation,  but  with  sympathetic  cyclitis 
in  its  early  stages,  and  our  prognosis  even  then  will  be  a  grave 
one  in  proportion  to  the  advance  made  in  these  symptoms 
before  the  patient  comes  under  our  observation.  There  can  be 
little  doubt  that  instances  of  this  form  of  disease  are  not  unfre- 
qoently  due  to  ncuro-rctinitis.  And  under  these  circumstances 
we  can  understand  that  the  removal  of  the  primarily  diseased 
IJobe  will  not  stop  the  neuritis  already  established  in  the  second 

Tlu  Prognosis  of  sympathetic  cyclitis  is  always  unfavourable,  ProinoHs 
although  in  its  early  stages  the  removal  of  the  diseased  eye  may  fa^unibS 
possibly  save  the  sound  one ;  but  when  once  structural  changes 
have  occurred  in  one  eye  consequent  on  irritation  going  on  in 
the  other  one,  we  can  have  but  little  reasonable  hope  of  saving 
the  second  eye.  As  a  general  rule,  sympathetic  disease  spreads 
from  an  injured  or  diseased  eye  to  the  other  one  within  a  period 
of  a  few  weeks  or  months,  but  it  may  happen  that  years  pass 
over  before  this  dangerous  affection  is  called  into  activity  in  the 
second  eye,  or  that  it  becomes  so  far  advanced  as  to  attract 
attention,  and  it  is  then  very  probably  loo  late  to  remove  the 
diseased  eye.  The  operation  of  excision  may  be  followed  by 
temporary  relief  under  these  circumstances,   but    cannot    be 
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depended  upon  for  the  arrest  of  the  abnormal  action  in  lb$ , 
second  eye. 

'-  Treaiiiu'il.—l  have  in  the  al»ve  remarks  so  repeated^- 
observed  that  the  disease  we  are  now  considering  has  Us  poiat 
of  departure  in  a  diseased  or  injured  eye,  that  we  can  readilf 
understand  the  necessity  of  removing  a  diseased  globe  und<y 
these  circumstances.  As  a  rule,  therefore,  the  sight  of  one  ty^ 
having  been  destroyed  by  a  wound  or  disease  involving  th|I 
ciliary  region,  it  is  a  fata!  mistake  to  wait  until  symptoms  (^ 
hyperaction  occur  in  the  other  eye  i  we  should  at  c 
'  commend  the  excision  of  the  diseased  globe.  If  sympton^ 
of  sympathetic  cycliiis  or  neuritis  have  been  established  in  tb^ 
second  eye,  we  cannot  assure  the  patient  that  the  disease  w 
not  progress,  even  if  the  primarily  diseased  globe  is  excisedi^ 
It  is  the  proper  treatment  to  adopt,  but  by  no  means  a  ^tecifii 
against  further  mischief,  and  almost  useless  if  structural  change* 
and  tenderness  over  the  ciliary  region  or  optic  nerve  of 
sound  eye  have  commenced. 

The  treatment  of  the  eye  in  which  disease  has  been  e 
blishcd  by  sj-mpathetic  irritation  is  most  unsatisfactory, 
should  endeavour  to  keep  the  pupil  fully  dilated  with  atropine^ 
and  the  eye  should  be  maintained  in  a  state  of  perfect  rest,  the 
patient  remaining  in  a  dark  room,  and  partaking  only  sparing 
of  food.     By  a  soothing  plan  of  treatment  we  may  hope  totjuij 
down  the  inflammatory  attack  from  which  the  patient  may  \ 
suffering,  at  any  rale  for  the  time  being;  but  recur  it  is  almost  o 
tain  to  do,  and  each  attack  adds  to  Ihe  damage  already  inflid 
on  the  eye.     Nor  can  we  with  any  confidence  fall  back  upoDII 
iridectomy  in    instances  of  sympathetic  cyclitis  ;  in  the  c 
stages  of  the  disease  it  may  perhaps  be  attempted,  but  I  ft 
>r    wilb  but  little  hope  of  relief ;  in  the  latter  stages  their 

so  rotten,  and  firmly  glued  down  to  the  capsule  of  the  lens,  ti 
it  breaks  away  when  seized  by  the  iridectomy  forceps, 
useless  therefore  attempting  the  operation. 


CHAPTER  X. 

DISEASES   OF  THE  CHOROID. 

Ckamges  in  the  Hexagonal  Cells  and  Lamina  Vitrea — Choroidi- 
tis Disseminata — Acute  Serous  Choroiditis  {Glaucoma  Fulmi- 
mams) — Suppurative  Choroiditis — Extravasation  of  Blood  into 
ike  Choroid— Tumours — Tubercle  and  Wounds  of  Choroid— 
Posterior  Staphyloma  {Sclero-Choroiditis  Posterior), 

The  hexagonal  cells  interposed  between  the  lamina  vitrea  and  Dissasb 
retina  (Fig.  7,  p.  18)  like  many  of  the  cells  of  the  choroid,  \i^i^, 
cootain  pigment.  Under  certain  conditions  some  of  these  cells 
i^ipear  to  part  with,  and  neighbouring  cells  to  appropriate,  this 
colouring  matter.  We  frequently  meet  with  examples  of  this 
kind  in  instances  of  choroiditis.  In  the  majority  of  cases  of 
inflammation  of  the  choroid  the  hexagonal  cells  of  the  lamina 
vitrea  multiply,  to  a  greater  or  less  extent,  the  cells  forming  pro- 
cesses or  cylinders  which  pass  into  the  retina.  In  the  disease 
known  as  "  retinitis  pigmentosa''  the  growth  of  the  hexagonal 
cells  into  the  retina  is  very  remarkable,  and  forms  the  character- 
istic feature  of  this  affection. 

Among  dark-skinned  races,  such  as  the  natives  of  India,  the 
kexagonal  cells  are  so  full  of  black  pigment  that,  when  the  eye 
is  examined  with  the  ophthalmoscope,  the  fundus  appears  of  a 
slate  colour,  the  rays  of  light  being  unable  to  reach  the  choroid. 
I  have  frequently,  however,  seen  cases  in  which  the  whole  of 
the  pigment  in  the  hexagonal  cells  appears  to  have  been  removed 
in  the  course  of  a  short  time.  The  fundus  of  an  eye  which  has 
been  of  a  uniform  slate  colour,  speedily  assumes  quite  a  diffe- 


CHOROIDITIS. 


t  aspect,  being  covered  by  an  intricate  network  of  chociudil  I 
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hexagonal  cells  which  have  parted  with  their  pigment  e 

Colloid  Diseases  of  lite  Lamina  Vitrea. — It  not  unfrvqacntlr 
happens  that,  on  examining  eyes  which  have  been  subject  to 
frequent  attacks  of  inflammation,  small  yellowish  pratninenos 
are  noticed  on  the  inner  surface  of  the  lamina  vitrei.  These 
minute  excrescences  resemble  those  seen  in  the  membranes  of 
the  brain,  and,  like  them,  they  frequently  undergo  calciHatiofl, 
so  that  they  etTervesce  on  the  application  ofastrong  acid,a»d 
■when  cut,  the  edge  of  the  knife  grates  against  them.  ThcK 
colloid  bodies  are  most  abundant  near  the  equatorial  region  of 
the  eye,  but  always  at  some  distance  from  the  papilla  ;  they  ue 
at  times  detached  from  the  lamina  vitrea,  and  become  imbedded 
in  the  retina.  In  cases  of  colloid  degeneration  of  the  Lanuna 
vitrea  the  fundus  of  the  eye  appears  to  be  sprinkled  over  wi^| 
minute  dots,  either  with,  or  independently  of  evidence  ^| 
choroiditis.  ^^k 

CHOBOIDmS. 

In  cases  of  choroiditis  the  abnormal  action,  whicb  is  frcquend; 
of  a  sub-acute  nature,  commences  with  hjperscinia  of  the  vend! 
and  exudation  into  the  choroid.    The  diseased  action  is  pn^H 
ally  confined  to  a  limited  area,  and  the  exudation  in  the  ^^| 
instance  closely  resembles  that  seen  in  cases  of  iritis.    GrCTwIB 
yellow  nodules    of  exudation   appear    in  the  choroid ;  iht*^ 
extend    and    becoming    organized,  are    converted  into  wtec 
patches  of  neoplastic  tissue,  surrounded  by  a  border  of  U*A 
pigment.    As  the  abnormal  action  extends,  it  generally  invohn 
the  lamina  vitrea,  which  may  be  perforated,  and  the  surroundinf 
portion  of  the  retina  becomes  inflltraicd  with  exudation  fn>ni 
the  choroid.    In  this  way  a  choroido-retinitis  is  c&tabhilx^ 
and  in  the  course  of  time  white  patches,  surrounded  to  a  greittf 
or  less  extent  by  black  pigment,  appear  in  the  retina. 

In  other  cases  the  exudation  is  confined  between  the  ttyC 
of  the  choroid  (p.  iS),and  the  lamina  vitrea  becomes  glutddiT" 
to  the  sclerotic,  the  intervening  choroid  is  entirely  desireytd. 


NONSPECIFIC  CHOROIDITIS  DISSEMINATA,     297 

^  white  patches  remain  to  indicate  the  site  of  the  previous  Pathologj 
Exudations.    These  are  patches  of  choroidal  atrophy. 

The  choroid  is  frequently  found  to  be  occupied  by  extensive 
patches  of  neoplastic  growth,  and  yet  the  vitreous  and  lens 
continues  transparent,  unless  in  syphilitic  choroiditis.  But  even 
in  non-specific  cases  of  choroiditis,  after  a  certain  time  the 
vitreous  is  apt  to  undergo  liquefaction,  and  under  these  circum- 
stances detachment  of  the  retina  is  common. 

Cases  of  choroiditis  have  been  classified  under  several  heads, 
but  for  all  practical  purposes  they  may  be  divided  into  non- 
specific and  specific  choroiditis  disseminata,  acute  serous,  and 
fasdy,  suppurative  choroiditis. 
Choroiditis  Disseminata  Cnon-specific). — When  we  de-  Choroid- 

ITIS  DiS- 

a  choroiditis  as  non-specific  we  simply  mean  that  it  is  ssminat/ 


impossible  to  discover  any  traces  of  either  acquired  or  inherited 
syphilis  in  connection  with  the  case.  A  patient  suffering  from  this 
ibnn  of  disease  applies  to  us  on  account  of  gradually  increasing 
dimness  of  vision.   The  conjunctiva  and  other  external  structures  Sym^unm 
may  appear  to  be  healthy,  and  the  patient  has  probably  suffered 
from  little  or  no  pain  in  the  eyes.   On  examining  the  eye  with  the 
ophthalmoscope  in  the  early  stages  of  the  disease  we  frequently  Ophthalnn 
notice  a  number  of  small  yellowish-white  spots  in  the  choroid,  ^^^o 
near  the  macula  lutea.    Not  unfrequently  the  space  bordering 
Kwie  of  the  choroidal  vessels  will  be  marked  by  a  fine  grey  line. 
At  the  disease  advances,  white  patches  of  variable  size  and 
fonn,  surrounded  by  a  border  of  black  pigment,  are  seen  scat- 
tered throughout  the  choroid  (Plate  III.,  Fig.  3).     That  these 
Patches  are  situated  in  the  choroid  is  evident  from  the  fact  that 
the  retinal   vessels  pass  over  ihcm.     In   other  cases,   if  the 
tfiseased  action  has  involved  the  retina  the  vessels  extend  up 
to  the  margin  of  the  patch,  but  not  into  or  over  it.     In  the 
Uttjority  of  these  cases  the  optic  disc  is  of  a  decided  red  colour, 
fc^jt  the  \'itreous  and  lens  usually  remain  transparent  until  an 
advanced  stage  of  the  disease,  when    black  flakes,  forming 
Heating  bodies,  may  be  seen  in  the  vitreous.     These  flakes  are 
^^est  detected  by  the  direct  method  of  examination,  whenever 
^c  patient  moves  his  eye.   In  not  a  few  cases  detachment  of  the 
'^ctina  ultimately  occurs,  and  the  lens  becomes  opaque. 
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The  greater  number  of  crises  of  non-specific  choroifliB) 
depend  upon  changes  commencing  in  the  choroid,  the  ttsuU 
an  advancing  posterior  st:iphylom3.  The  increasing  myopii 
from  which  such  patients  suffer  obliges  them 
inordinate  amount  of  accommodation  and  convergence,  uid  so 
changes  in  the  nutrition  of  the  contents  of  the  eyeball  ire 
established.  This  condition  can  only  be  remedied  by  ordcnog 
proper  concave  glasses  lo  neutralize  the  myopia.  In  other  cases 
of  non-specific  choroiditis  we  are  often  entirely  ignoraiit  of  the 
causes  wfaich  give  rise  to  the  changes  in  the  choroid ;  gooi  v 
rheumatism  arc  doubtless  accountable  for  some  cases.  Tte 
progress  of  the  disease  is  frequently  extremely  slow ;  we  mij 
obsen'e  patients  year  by  year  without  noticing  much  altaaiiofti 
their  aculcness  of  vision,  the  lens  and  vitreous  rentaiaing 
parent.  A  change  for  the  worse  may  at  any  lime, 
occur  in  the  shape  of  detachment  of  the  retina  or  hx 
into  the  retina  and  vitreous.  There  is  little  to  be  datte  ia 
way  of  local  treatment  in  cases  of  this  description.  The 
general  health  must  be  attended  to,  and  the  eyc&  guarded 
over  work,  any  special  symptoms  being  dealt  with  3S 

;       Specific  Choroiditis  Disseminata.— Most  of  the  cai 
choroiditis  we  meet  with  in  practice  arc  instances  of  tltis 
The  disease,  in  the  greater  number  of  cases,  is 
changes  in  the  optic  disc  and  retina,  so  that  the  contUtton  i^'j 
of  cho TO ido- retinitis  ;  not  only  is  the   retina  involrcd  bM 
vitreous  is  frequently,  from  an  early  stage,  implicated. 

A  patient  suffering  from  syphilitic  cboroido -retinitis  app'** 
to  us  most  frequently  for  pronounced  defects  in  the  sight  of  um 
eye,  the  other  eye  commonly,  in  the  course  of  a  tbon  tioK 
being  alTected  in  the  same  way.  He  not  only  complaiat  ^ 
great  imperfection  of  sight,  but  also  of  spots  or  flakes  Aowf 
across  the  field  of  vision.  In  many  cases  the  patient  s«n  • 
clearly  defined  reddish-yellow  spot  moving  trcmulotuty  brf* 
the  affected  eye  ;  this  spot  is  very  distinct  when  he  passeifa" 
a  dim  into  a  bright  light.  There  is  seldom  much,  iC  asy>l* 
""  in  the  eye,  and  the  conjunctiva  and  iris  may  appear  hnltlil^ 
•».     On  examining  the  eye  with  the  ophthalmoscope  in  a  C»* '' 
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syphilitic  choroido-retinitis  we  perceive  floating  bodies  in  the 

vitreous.     In  the  early  stages  of  the  disease  the  vitreous  seems 

to  be  full  of  dust ;  these  particles  coalesce  and  form  flakes,  which 

float  about  in  all  directions  every  time  the  patient  moves  his  eye. 

These  floating  bodies  are  apt  to  render  the  details  of  the  fundus 

of  the  eye  somewhat  obscure,  but  the  optic  papilla  is  of  a  deep 

red  colour,  and  its  outline  is  indistinct  from  plastic  exudation, 

iriiich  extends  to  a  greater  or  less  extent  over  the  retina.     In 

addition  to  these  changes  in  the  vitreous  and  retina,  white  patches 

surrounded  with  black  pigment  may  be  seen  in  the  choroid. 

Cases  of  syphilitic  choroido-retinitis  may,  if  brought  under  Prognotis, 
treatment  in  an  early  stage  of  the  disease,  entirely  disappear, 
tlie  vitreous  and  retina  gradually  clear,  and  the  fundus  of  the 
isye  assumes  its  normal  appearance.  But  the  disease  is  subject 
to  constant  relapses,  and  the  fibro-cellular  elements  which  have 
Ibfiiied  in  the  retina,  and  especially  along  the  peri-vascular  sheath 
of  its  vessels,  become  organized,  and  in  contracting  lead  to  atrophy 
of  these  structures.  White  patches  surrounded  with  black 
pigment  form  along  the  course  of  the  retinal  and  choroidal 
vessels.  In  some  cases  the  black  patches  in  the  retina  assume 
an  appearance  very  like  those  seen  in  retinitis  pigmentosa.  In 
other  cases  the  vitreous  becomes  extremely  hazy,  choroidal  exu- 
dations occur  round  the  papilla  and  spread  into  the  vitreous. 
If  the  vitreous  again  clears  large  bluish-green  streaks  mingled 
with  masses  of  black  pigment  are  seen  bordering  the  vessels. 
Changes  of  this  nature,  if  they  occur  in  or  near  the  macula 
hitca,  cause  a  far  greater  permanent  or  temporary  loss  of  sight 
than  if  they  form  towards  the  periphery  of  the  retina. 

In  the  treatment  of  specific  choroido-retinitis,  whether  the  Treatwunt. 
ifsult  of  acquired  or  hereditary  syphilis,  we  must  rely  upon 
mercury.  Perhaps  the  iodide  of  mercur>'  is  the  drug  we  may 
with  the  greatest  advantage  prescribe  in  these  cases,  and  its  use 
must  be  continued  for  several  months.  It  is  surprising  how  soon 
the  hazy  vitreous  clears  under  treatment  of  this  kind.  In  fact, 
it  is  unwise  to  venture  on  a  prognosis  in  these  cases  until  the 
patient  has  for  some  time  been  undtr  the  influence  of  iodide  of 
mercury,  for  it  is  impossible  to  predict  how  far  he  may  recover 
sight. 
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^H  Considering  the  imimate    rdations    that  exist  betweeo 

^^1  choroid  and  the  iris,  it  is  advisable  in  most  cases  of  cboi 

^H  retinitis  to  keep  the  pupil  fully  dilated.     The  exception 

^H  rule  is  when  there  is  any  increased  tensioa  of  the  eyeball, ondtr 

^V  which  circumstances,  in  place  of  atropine,  a  solution  of  lulphiit 

^*  of  eserine  should  be  apphed  to  the  conjunctiva  tvrice  a  day. 

AcuTB  Acute   Serous   Choroiditis   (Glaucoma    Fulmtxaw) 

Choroid-     SEROUS  CHOROIDITIS. — In  the  first  edition  of  this  work  I  g»« 

iTis.  the  following  description  of  acute  serous  choroiditis,  and  up  ta 

^thc  present  time   my   ideas    on    the  subject   have   uniktx°*( 
no  material  change.    The  following  cases,  published  in  ittti 
illustrate  the  nature  of  the  disease  :— 
I,  Case  I.— K,  aged  thirty-live,  came  under  my  care  on  ibeiai 

of  January.    Until  within  the  last  five  years  his  eyesight  had  bCR 
perfect  ;  he  was  then  at  Lahore,  and  was  suddenly  seited  "iiii 
violent  pain  in  the  left  eye,  which  became  red  and  iollanKd: 
Prtviom       he  speedily  lost  the  sight  in  iL    The  pain  in  the  eyeball  coo- 
^oHo  one     tinued  for  some  two  or  three  months,  and  then  gradually  pws«' 
away.     He  came  to  consult  me  about  the  right  eye,  which  biii 
■  been  healthy,  and  the  sight  perfectly  good,  until  within  the  lui 

^^fldn,  ten-  three  days,  when  he  was  attacked  witti  violent  pain  in  it,  cuiBi^' 
B^Wl'n*"'  ing  over  the  side  of  the  head  The  patient  was  led  intfl  *< 
r     «"■■.  hospital ;  indeed,  he  could  only  just  distinguish  light  from  (Urt" 

ncss ;  the  tension  of  the  globe  of  the  right  eye  vras  T   +  3,  l" 
pupil  was  dilated,  and   the  lens  and  vitreous  were  haiv,  iliC 
former  being  |jushed  forward  so  as  almost  to  touch  the  cofim. 
^L  which  was  dull  and  insensible;  there  was  considerable  congiW 

^1  of  the  vessels  of  the  sclerotic  and  conjunctiva. 

^Fifmou.  The  veins  of  the  retina  were  congested,  the  retina  itsdf  w 

ofiSS^f  ccdematous,and  the  optic  disc  cupped.  The  retinal  vessels,  »*«' 
passing  over  its  edge,  were  evidently,  on  a  plane  anitnoriotta 
one  they  had  occupied  when  crossing  the  optic  disc.  The  puJ*'' 
tionofthe  arteries  was  well  marked.  The  hexagonal  cells  of  il^ 
lamina  vitrca  were  dcstroyed,and  the  vessels  of  the  chonad  Vfi^ 
'  be  plainly  seen  through  the  retina  ;  andas  thcappcarance*''^ 
pigment-cells  of  the  stroma  was  almost  entirely  lost,  t  e«»diidrf 
that  the  capillaries,  as  well  as  the  larger  vessels,  were  dMt** 
congested.    Towards  the  ora  serrata,  there  were  numetoua  •«»■ 
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patches  of  extravasated  blood  in  the  choroid ;  they  did  not, 
liovever,  extend  inwards  towards  the  axis  of  vision. 

Iridectomy  was  performed  on  the  22nd  of  January,  at  9  A.M.;  iridectomy 
the  patient  was  then  almost  blind,  and  in  the  most  intense 
ifony.    At  2  P.M.  I  saw  him,  and  he  was  comparatively  free  instant 
from  pain.    On  the  following  morning  I  found  he  had  slept  well  ^ 
during  the  night ;  he  was  free  from  pain,  and  on  opening  the 
tft  he  could  distinguish  the  features  of  my  face.     His  vision 
continued  to  improve  till  he  left  the  hospital,  when  the  sight  in  Favourabl< 
tke  right  eye  had  become  as  good  as  it  had  ever  been  ;  the  ***"  '** 
tension  of  the  globe  was  normal,  and  the  conjunctival  and 
iderotic  congestion  had  entirely  disappeared ;  the  optic  disc 
tod  retina  were  healthy. 

Before  proceeding  to  make  any  remarks  on  this  case,  it  may 
be  well  to  cite  another  of  a  similar  nature,  but  unfavourable 
termination  ;  and  though  the  result  docs  not  redound  much  to 
•jr  own  skill,  still  it  conveys  a  most  important  lesson  when  con- 
tiasted  with  the  instance  above  detailed. 

Case  II. — I.,  aged  forty,  was  admitted  into  the  Ophthalmic  Case  11. 
Hospital  on  the   5th   of  November.      He  had  good  sight  up 
to  within  four  days  of  his  admission,  when  he  was  seized  with 
*  violent  pain  in  the  right  eye,  and  in  a  few  hours  the  sight 
became  so  dim  that  he  could  only  see  a  short  distance  in  front 
Of  him.     He  came  to  the  hospital,  as  I  said,  four  days  after  the 
CcMnmencement  of  the  attack.     I   then  found  the  conjunctiva  Symptoms 
^ad  the  sclerotic  much  congested ;  the  tension  of  the  eyeball  former. 
%as  T  +  3  ;  the  pupil  was  dilated,  and  did  not  respond  to  the 
Stimulus  of  light ;  the  lens  and  vitreous  were  too  opaque  to  allow 
^  my  seeing  the  retina  or  optic  disc  distinctly,  but  there  was 
trident  congestion  of  the  vessels   of  the  choroid  ;  the  lens  was 
Uinist  fon^-ard,  and  it  required  care  to  avoid  wounding  it  in 
^taking  the  necessary  incision  for  iridectomy. 

There  could  be  no  doubt  that  the  proper  plan  of  treatment  Iridectom] 
Consisted  in  the  performance  of  this  operation,  and  the  patient 
%as  therefore  placed  under  the  influence  of  chloroform  ;  but 
tiefore  I  had  completed  the  requisite  opening  in  the  anterior 
Chamber  he  commenced  vomiting,  and  the  operation  was  thus  Operation 
^ielayed.    As  the  man  was  constantly  belching  and  retching  I  "*^*^p**" 


SOX 


ACUTE  SEROUS  CHOROIDITIS. 


was  anxious  to  discontinue  the  administration  of  the  chlarahmi 
as  quickly  as  possible,  lest  by  these  straining  eflbrts,  the  e»- 
gested  vessels  should  be  ruptured,  and  destructive  h^morriap 
take  place  into  the  choroid  ;  and  consequently  I  only  nunigal 
to  excise  a  small  portion  of  the  iris,  without  taking  sufficjoi 
care  to  pull  it  away  from  its  attachments. 

In  the  evening  the  pain  in  the  eye  had  not  diminished,  and 
the  eyeball  still  felt  somewhat  full,  though  not  neatly  so  teii*;ji 
in  the  morning.    The  patient,  however,  suffered  from  c«OT- 
dating  pain  during  the  following  three  days  ;  and  as  thetci 
.    of  the  eyeball  was  then  vtry  great   I   determined  to 
again,  and  to  excise  a  larger  portion  of   the  iris.      This 
effectually  done,  and  care  was  taken,  ilifs  lime.  lo  pul 
from  its  attachment;  in  fact,  the  operation  of  irideclomy 
now  performed,  and  not  the  mere  removal  of  a  portion 
iris,  as  on  the  previous  occasion.    From  this  time  ihc  pain 
tension  of  the  eyeball  gradually  subsided ;  but,  unfortunalrfr. 
the  three  days'  delay  between  the  first  and  second  opcranonl 
had  been  fatal  lo  the  patient's  vision,  extensive  detachment  d 
the  retina  having  occurred. 

My  object  in  dwelling  on  this  unfortunate  case  has  bea  t» 
press  this  important  point  in  connection  with  the  opcratim  ^ 
iridectomy  :  That  it  is  not  sufficient  simply  to  excise  a  potlKO 
of  the  iris,  but  the  part  must  be  remoi-ed  from  its  ailuthmeii. 
in  order  to  ensure  the  beneRts  which  the  operation  i«  cipitilc 
of  affording.  Unless  this  point  be  attended  to  wr  might  JirtI 
as  well  leai-e  the  iris  alone,  and  simply  puncture  the 
It  is  a  mistake  to  put  off  the  operaiion  an  hour  longer 
necessary,  but  during  this  time  apply  es 
frequently. 

The  question  naturally  arises,  How  can  iridectomy  effe«lt«* 
marked  benefits  as  we  see  following  its  employment 
this  kind  ? 

Dr.  Johnson  has  described  the  space  included  between 
sclerotic  and  lamina  vitrea  (p.  i8).  as  being  occupied  by  tbtlD^ 
tures  of  the  choroid  and  ciliary  body.     If  the  noule  of 
syringe  be  inserted  beneath  the  sclerotic,  this  sac  can  readlfbt 
injected  to  such  an  extent  as  lo  make  the  globe  of  tltt  tfttBt 
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tense.    In  practice,  we  find  that  this  may  be  done,  and  yet  not  a 
putide  of  the  mjected  fluid  will  escape  through  the  elastic  lamina. 
Suppose,  for  instance,  we  inject  some  of  Beale's  blue  fluid 
iftio  the  choroid  of  a  Bengalee's  eye,  which  has  been  recently 
RBOved,  and  then  slice  off  the  cornea,  not  a  vestige  of  the  fluid 
vill  be  seen  till  the  black  hexagonal  cells  have  been  removed, 
when  the  blue  fluid  will  be  noticed  behind  the  lamina  vitrea, 
Cttending  from  the  ciliary  body  to  the  optic  disc.    If  this  space 
Ibs  been  carefully  and  fully  injected,  so  as  to  make  the  eyeball 
tf  stony  hardness,  and  if  a  needle  be  then  passed  into  the 
ttterior  chamber,  in  front  of  the  iris,  and  its  point  be  made  to  connects 
jress  back  the  pillars  of  the  iris,  thus  puncturing  the  ciliary  body;  choroidal 
^  coloured  fluid  will  immediately  pass  out  into  the  anterior  chamber, 
cbmber;  and  as  the  needle  is  withdrawn  from  the  eye,  and^yrup- 
Qe  aqueous  humour  escapes,  its  place  will  be  occupied  by  the  elastic 
injected  fluid  from  the  choroid,  and  as  this  occurs  the  previously  *°**°** 
knse globe  will  become  soft     I  cannot  help  thinking,  therefore, 
tikatthe  success  of  the  operation  of  iridectomy  in  acute  choroid- 
ftb  depends  upon  the  fact  of  the  ciliary  processes  being  opened, 
•lid  the  effusion  behind  it  escaping  into  the  anterior  chamber  ; 
•ad  hence  the  benefit  of  the  proceeding  in  the  case  of  K.,  and 
b  failure  in  that  of  I. 

It  seems  to  me  that,  although  cases  of  acute  serous  choroiditis 
*ie  characterized  by  increased  tension  of  the  eyeball  and  cup- 
pbg  of  the  optic  disc,  nevertheless  they  should  not  be  classified 
iQKler  the  head  of  glaucoma.  Dr.  Alt  remarks  of  cases  of  acute  Expianatic 
Serous  choroiditis,  that  the  "accumulation  of  serous  fluid  within  of^mur' 
tJbe  e>'cbaU,  especially  when  its  means  of  exit  are  pathologically  choroiditis 
*hercd,  may  so  increase  the  intra-ocular  pressure,  that  we  find, 
J«cr  on,  the  sx-mptoms  of  glaucoma,  including  cupping  of  the 
papiHa."  On  referring  to  the  able  description  given  by  Dr.  John- 
Vm  of  the  anatomy  of  the  lymphatic  system  of  the  eye,  we  can, 
•s  I  have  before  remarked,  explain  the  circumstances  of  acute 
*CTous  choroiditis  (p.  9).  For  if  sudden  effusion  of  serous  fluid 
^akcs  place  between  the  lamina  vitrea  and  the  sclerotic,  the 
Escape  of  venous  blood  and  lymph  from  the  eye  must  be  greatly 
Hnpedcd  iTig.  5,  p.  12).  At  the  same  time,  if  under  these  cir- 
cumstances a  free  opening  is  established  (by  means  of  an  iridec- 
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tomy)  from  the  ciliary  body  into  the  anterior  chamber,  the  1 
of  serous  fluid  can  then  drain  away  through  FonLana's  ! 
and  the  anterior  lymphatic  channel. 

Suppurative  Choroiditis  is  most  frequently  the  result  q| 
wound  or  a  foreign  body  lodged  within  the  eyeball.  For 
in  India,  where  the  operation  of  reclination  for  the  relief  of  1 
is  commonly  practised  by  Ihe  natives,  we  frequently  meet  n 
instances  of  suppurative  choroiditis.  Intense  inflammati 
commencing  in  the  choroid,  speedily  extends  to  the  contents  1 
the  sclerotic,  and  suppuration  of  the  globe  occurs.  I  have  se 
this  condition  on  several  occasions  in  patients  suffering  fri 
pyjemia,  indicating  an  analogy  between  certain  elements  of! 
choroid  and  the  synovial  cavities.  This  analogy  is  strengthen 
by  the  circumstance  that  in  atrophied  eyeballs  we  often  find 
pkie  of  bone  between  the  choroid  and  retina.  This  new  bone 
formed  from  the  lamina  vitrca,  a  structure  which  must  con 
quently  have  been  derived  from  the  same  embryonic  element 
temporary  cartilage. 

Symptom!.— \xi  cases  of  suppurative  choroiditis  the  conjui 
tiva  is  red  and  cedematous,  the  eyelids  of  brawny  hardness  a 
swollen.  The  aqueous  chamber  soon  becomes  lilled 
fluid  mixed  with  pus.  The  cornea  and  lens  become  dull,  ■ 
the  former  infiltrated  with  matter  ;  an  irregular  sloughing  uli 
forms  in  it,  through  which  the  contents  of  the  globe  escape. 

The  patient  during  the  suppurative  stage  of  the  disease  sufli 
from  acute  pain,  generally  of  a  throbbing  character,  in  I 
eye  extending  to  the  head  and  side  of  the  face.  There  is  ofl 
considerable  constitutional  disturbance,  and  utter  inability 
obtain  rest,  in  consequence  of  the  severity  of  the  pain. 

In  by  far  the  majority  of  instances  of  abscess  of  the  eyefa 
the  cornea  suppurates  and  the  contents  of  the  globe 
relieving  the  tension,  and  the  patient's  sufferings. 

Trealmenl. — The    treatment     of   suppurative   chorcuditis 
most  unsatisfactory.     The  eyelids  should  be  painted  over  witl 
strong  solution  of  nitrate  of  silver.     It  is  sometimes  possible  to 
raise  the  upper  lid  slightly,  and  keep  it   in  this  position  by 
means  of  strips  of  adhesive  plaster,  so  as    to  prevent    llu), 
pressure  which  it  otherwise  exercises  upon   the  inflamed  gl 
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The  extract  of  bdkdonna  must  be  frequently  smeared  over  the 
[orefaead  and  beneath  the  affected  eye.  The  pain  is  sometimes 
rtfieved  by  hot  belladonna  fermentations,  but,  as  a  rule,  subcu- 
bneotis  injections  of  morphia  once  or  twice  a  day  are  necessary. 
By  puncturing  the  cornea  with  a  broad  needle,  so  as  to  allow 
tiM  aqueous  to  escape,  we  may  relieve  the  tension  of  the  globe, 
and  often  afford  the  patient  very  considerable  relief.  If  this 
operation  gives  the  patient  ease,  it  may  with  safety  be  repealed 
in  ibe  course  of  thirly-six  hours;  but  if,  after  once  tapping 
tbe  anterior  chamber,  the  pain  in  the  eye  is  increased,  it  should 
DOC  be  again  attempted. 

Should  the  disease  continue  to  progress,  and  suppuration  of 
Ae  globe  follow,  the  eyeball  should  as  soon  as  possible  be 


ITBRSCULOSIS  OF  THE  CHOROID.— Tlte  growth  of  tubercles  Tubibcli 
e  choroid  has  been  noticed  among  persons  suffering  from  ckoI[^,i,. 
:ulosis  of  ihc  meninges  of  the  brain.     If  in  a  case  of  this 
»  the  patient's  eyes  are  examined  with  the  ophtbalmo- 
e  yellow  or  rose-coloured  patches,   with   ill-defined 
ins,  may  be  seen,  usually  situated  near  the  optic  disc  ;  their 

^en  surface  can  hardly  be  mistaken  for  any  other  Relied 
I  of  the  parts.    As  the  disease  advances,  the  functions  P"™^ 
I  dioroid  become  impaired,  and  the  vitreous  passes  into 
e  condition,  rendering  further  changes  in  the  stiuc- 
k  posterior  to  it  very  indistinct. 

OMA  OF  THE  CHOROID,  like  similar  abnormal  growths  ^*'F™* 

T  parts  of  the  body,  is  characterized  by  a  preponderance  isiMicL 

tnts,  of  a  stellate,  spindle-shaped,  or  round  form, 

g  those  of  certain  embryonic  tissues.    TTiese  cells  differ 

klly  from  those  of  connective  tissue,  in  that  they  are  inca- 

fe  of  pasting  into  the  stage  of  perfect  development.    They 

1  combination  with  leucocytes,  prone  to  form  a 

rely  finn,  vascular,and  coherent  structure.    In  sarcoma  we 

1  the  cellular  elements  not  only  preponderating,  but  cdh 
Ining  a  quantity  of  dark  pigment,  assuming  the  melanotic  uin  pi«- 
This  is  especially  the  case  when  the  disease  springs  from  "^ 
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^P              a  structure  already  containing  much  pigment,  as  is  the  caseirilh 
^r               the  ciioroid. 

Srmfiemi.       Symptenis.—Saxcoma  of  the  choroid  commences  as  a  slight 

elevation  or  patch  in  the  choroid  ;  the  iris  is  soon  seen  to  bulfc 

forwards  towards  the  cornea,  the  pupil  is  dilated,  and  a  grtfiih 

H                 projection  may  be  observed  through  it,  growing  from  the  luiidiu 

^k                 of  the  eye.     As  the  tumour  advances  forwards  a  colkctiu  of 

^1               fluid  lakes  place  between  it  and  the  opaque  retina  ;   the  latter 

^1                 of  the  eye,  and  clearly  recognizable   in  the  vitreous   chamber 
^1                by  aid  of  the  opthalnio scope.     The  intra-ocular  tension  is  in- 
^P               creased,  and  the  patient  usually  suffers  intensely  from  paio  in 
^1              the  eye  and  over  the  corresponding  side  of  the  head.    A  m- 

^1              coma  ui  thii<  siludliuii  jiicieases  lapidly,  but  may  bt-  imcnvptal 
^P                by  periods  of  inactivity.    As  the  sarcoma  grows,  involving  mon 
H                of  the  choroid,  the  lens  and  vitreous  become  opaque,  and  at  i 
btcr  period  the  cornea  gets  opaque. 
Advanced          As  the  disease  advances,  a  staphylomatous  protrusion  vaj 
d>K*».        appear  in  the  ciliary  region,  from  degeneration  of  the  sderetk. 
^M                The  cornea  or  sclerotic  is  perforated,  and  the  tumour  pasM 
^H              through  the  opening,  presenting  as  a  dark,  soft,  fungating  duk 
^H                In  many   instances  sarcoma   of  the   choroid  has  been  knwB 
H                to  grow  along  the  course  of  the  bloodvessels  backward)  iStJ 
^1              the  orbit,  so  as  to  thrust  the  eye  outwards,  prottudmg  it  &^^| 
^1              between  the  eyelids,  before  the  nature  of  the  tumour  bdiii^H 
^r                could  be  exactly  ascertained.                                                             ^H 
Ttmimtni.        Treat itie II i.~\n   the  early   stages  of  both   sarcomatous  ■■'^1 
In  fir«          carcinomatous   affections  of  the   choroid,  and  as  long  M  '"^1 
ugvEiiic       growth    is    confined   within    the    globe,   we    should    cettainlr^H 
^^             allcmpt  to  remove  the  disease  by  excising  the  eye.    Siih*^H 
^B               quently,  wtien  the  tumour  has  burst  through  the  sderodc  *i^^| 
^^              involved  the  pans  around,  in  my  opinion  we  arc  not  jiillit('^^H 
^1              in  attempting  to  remove  it  with  the  knife.*    We  may  dimiiiiife^H 

^B                  ■  "  A  PnctioLl  Work  on  the  Ditcuo  of  the  Eye,"  fay  F.  TpA  ^| 
^H              vol.  ii.  pp.  165-187;  Dilrymple,  "rilhol(ieyoribeEye."PL  XXXJILH 
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■the  patient's  sufferings  by  means  of  anodynes,  and  the  vapour  of 
chloroform  applied  to  the  surface  of  the  growth  ;  but  beyond  i-«i".f* 
attempting  to  reheve  pain  little  can  be  done.  " 

Wounds  and  Injuries  of  the  Choroid,— It  is  evident  wovhm 
from  the  protection  the  choroid  receives  from  the  parts  around  boid. 
it,  that  it  caimot  be  wounded  unless  the  sclerotic  or  other  ex- 
ternal structures  of  the  eye  are  injured.      In  incised  wounds  "i^* 
through  the  sclerotic,  hernia  of  the  choroid  seldom  occurs,  in  «ciir». 
consequence  of  the  intimate  connection  which  exists  between 
these  structures. 

Blows  inflicted  on  various  parts  of  the  eye  are  by  no  means 
infrequently  followed  by  a  rupture  of  some  of  the  bloodvessels 
of  the  choroid.  If  the  effusion  of  blood  is  considerable,  it  bursts 
through  the  retina,  and  infiltrates  the  vitreous  body,  probably 
finding  its  way  into  the  anterior  chamber.  Cicatrices  of  wounds 
in  the  choroid,  following  contusion  of  the  eyeball,  have  been 
noticed  during  life  by  means  of  the  ophthalmoscope."  In 
other  cases  a  clot  of  blood  may  form  in  the  choroid,  and  may 
be  seen  with  the  ophthalmoscope,  the  retinal  vessels  crossing 

In  more  severe  cases,  the  patient  may  completely  lose  the  Sighilort 
sight  of  the   injured  eye  from   the  instant  the  accident  has  iLnm. 
occurred,  though  he  m.iy  suffer  from  little  or  no  pain  in  it.     On 
examining  Ihe  eye  we  shall  find,  very  probably,  that  the  anterior  Blood  is 
chamber  is  full  of  blood;  or  it  may  happen  that  the  haemorrhage  riorehuBi 
has  not  reached  so  far  forwards,  but  that  on  dilating  the  pupil  ^' 
and  examining  the  eye  with  the  ophthalmoscope,  we  find  the 
vitreous  opaque,  and  infiltrated  with  blood.     In  some  instances  orviiieoii 
of  injuries  to  the  eye  the  hEemorrhagc  is  limited,  and  the  patient 
only  complains  of  haziness  of  vision,  depending  upon  a  dis- 
placement of  the  retina  forwards  by  a  dot  of  blood  in  the 
choroid. 


ProgHosii. — This  will  vary  according  t 


the  apparent  nature  rmgHoai 


1   •  See  cuei  reported  by  Dr.  P.  Frank,  OphlJialmic  Beifilai  Stfarls, 

-    i.  p.  84. 
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of  the  lesion.  I  say  apparent,  because  if  the  hsmonfugf  bu 
been  considerable,  it  is  impossible  to  ascertain  the  extent  of  ite 
damage  done  to  the  eye  until  the  blood  has  become  ab»iW; 
but  it  rarely  happens  that  hemorrhage  of  this  kind  ois 
place  within  the  eye  without  breaking  down  the  atlachiaMIs 
of  the  retina,  or  otherwise  damaging  the  eye  as  an  otj^o  of 

In  the  less  severe  cases,  the  clot  of  blood  may  be  absotbedm 
the  course  of  a  few  days,  and  the  functions  of  the  ej-e  will  bf 
perfectly  restored, 
f  Hjemorrhage  from  the  choroidal  vessels  is  evidently  &r  mat 
apt  to  follow  an  injury  to  the  eye  if  the  choroid  is  diseased.  Wt 
meet  with  instances  of  the  kind  among  persons  sulTeiingfen 
myopia  consequent  on  extensive  posterior  sinphyloina.  Tht  i»' 
perfection  of  vision  from  which  such  patients  suffer  rendas  iboo 
less  able  to  guard  themselves  from  injuries  to  the  eye  than  t£us 
persons  ;  and,  at  the  same  time,  their  eyeballs  arc  often  pronr 
nent.  Moreover,  the  diseased  stale  of  the  choroid  rtndtn  '^ 
vessels  more  liable  to  be  ruptured  by  a  blow  on  the  eye.  1  b" 
met  with  several  instances  of  this  kind,  where  the  accident  bi 
been  followed  by  hemorrhage  into  the  vitreous  ;  and  ii  hai  Iiw 
subsequently  discovered  that  extensive  detachment  of  ihc  rtfiu 
had  occurred.  Even  where  the  retina  escapes,  the  blood  in  (hot 
cases,  ooiing  into  the  choroid,  may  damage  its  structure,  »rf  ^ 
subsequently  becomes  extensively  atrophied ;  this  state  of  tSiop 
is  often  followed  by  opacity  of  the  lens  and  vitrcoua. 

TrtalmcHi.—li  ihc  accident  has  only  recently  occurred  "l  ^ 
advisable  to  apply  ice  to  the  eje,  and  keep  the  organ  at  rot" 
as,  if  possible,  to  stop  any  further  hscmorrhage.  Rut  ^^ 
accident  has  taken  place  some  time  before  we  sec  the  pansi- 
we  should  keep  the  eye  at  rest  with  a  pad  and  bandage  tf  ^ 
the  effused  blood  has  become  absorbed.  In  cases  of  eiioiii'* 
hiemorrhage  from  the  choroid  the  result  of  gun-shot,  ot  i» 
incised  wound  of  the  sclerotic,  supposing  the  patient's  sigtrt  ^ 
absolutely  destroyed,  it  is  advisable  to  remove  the  eyvbtQ  ** 
loon  as  possible,  in  order  to  save  the  sound  tye  from  as  If"* 
of  sympathetic  cyclitis. 
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'e  occasionally  meet  \ 

md  resulting  from  an  engorged 

coma,  or  after  over-exertion  of  the  eye.    The  effused  blood 

ents  a  uniform  dark  crimson  appearance,  varying  in  shape 

site,  the  barmorrkigc  being  on  a  plane  posterior  to  the 

a.    The  retinal  vessels  passing  over  the  clot  can  be  clearly 

with  the  ophthalmoscope.    The  extent  and  situation  ' 

clot  of  Uood  will,  under  these  circumstances,  lead  us  to  a 
jnosis  ;  small  spots  of  haemorrhage,  if  near  the  ora  serrata, 
become  absorbed  and  leave  the  eye,  as  regards  vision, 
pantively  uninjured,  and  thiH  may  be  the  case  even  with 
e  effusions  in  the  axis  of  vision,  but  scotomata  more  com- 
ly  tesult ;  and  the  hemorrhage  depending  on  some  local 
Be  t»  apt  to  return. 

BTACHMENT  OF  THE  CHOROID  from  thc  sclefotic  may  occur  d«tach. 
le  result  of  an  injury  or  from  disease,  as,  for  instance,  the  CKosiua 
nhof  a  tumour  in  the  choroid."    With  the  ophthalmoscope 
my  observe  the  rent  made   in  the  choroid,  and  through  il 
white  and  glistening  sclerotic  can  be  seen.     In  these  cases 
etina  is  of  course  detached  with  the  choroid,  and  thc  louoi 
«f  the  eye  is  therefore  irrevocably  lost  at  the  seat  of  "*""■ 

Mine  rare  cases  thc  choroid  is  only  partially  detached  from  Pmial 
Jerotic,  by  a  collection  of  blood  or  serous  effusion  forcing 
gr  immediately  within  the  sclerotic,  and  tearing  the  choroid 
its  attachments,  bulges  it  forward,  together  with  the 
1,  into  the  vitreous  chamber:  thc  most  characteristic  symp- 
I  ihe  appearance  of  the  choroidal  vesscb  and  intra- vascular 
s  lying  close  beneath  the  retina.t  The  protuberance  thus 
Ed  may  be  seen  by  transmitted  light,  and  might  be  mistaken 
a  malignant  tumour  springing  from   the  choroid ;  but   in 


^Mmk  Sa/ioB,  vol.  i.  p.  79. 

'A  TtealiM  ou  the  Diseases  of  the  Eye>"  by  Soetberg  Weill,  jnl 

p.  5"- 
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h  3S  1  am  referring  to,  the  history  of  the  case  vA 
the  absence  of  other  symptoms  indicative  of  malignani  diteuc 
will  lead  us  to  a  correct  diagnosis. 

Sympathetic  Irkitation  of  the  Choroid  {set  Cjrdltis)- 
I  have  already  described  (p,  390]  the  symptoms  of  cyclitUi« 
irido-choroiditis,  which,  as  I  then  remarked,  is  by  no  meani  m- 
commonly  induced  by  wounds  or  injuries  involving  the  dtiry 
body  or  the  choroid. 

POSTERIOR  STAPHYLOMA,  SCLERO-CHOROIDITIS  POSTUlOi: 


The  sheath  of  the  optic  i 
46);  the  outer  {b)  runs  in 


rve  is  divided  into  two  parts  (FIp' 
I  the  sclerotic,  and  (he  inner  M 


envelopes  the  trunk  of  the  nerve  as  far  as  the  choroid ;  ibe  n* 
are  separated  by  loose  connective  tissue  [a)  [see  also  p.  14).  I> 
cases  of  posterior  staphyloma  the  choroid  becomes  aticpUri 
to  a  certain  extent  round  the  optic  disc,  aiid  the  sclerotic  buifB 
backwards  at  this  point" 

This  fact  is  confirmed  by  the  condition  of  eyeballs  iSexA 
with  posterior  staphyJoma  ;  after  removal,  such  eyes  art  bunJ  » 
project  backwards  (Fig.  46,  11),  to  a  greaicr  or  lesser  oKofc 
round  the  maigin  of  the  optic  papilla,  and  the  choroid  liniD{t^ 


*  Artkiv  fSr  OpAHUU^  Band.  i.  Abtb.  ii.  p.  81,  1855. 
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projection  or  staphyloma  is  found  to  be  atrophied,  the  sclerotic 
ilself  being  attenuated  at  this  spot. 

Among  myopics,  accommodation  and  convergence  of  theCiiueic 
optic  axes   are  called  into   play    to   a   greater  extent  than   in  lion.     ' 
emmetropics  ;   the  latter  action  is  especially  augmented.     In 
its  normal  condition  the  globe  of  the  eye  is  kept  in  a  state  of 
equilibrium,   and   its  spherical  form   is  conserved  by  the  recti 
and   obliqui  muscles  (p.   2).     When  the  eye  is  turned  in  any 
direction  the  opposing  muscle  relaxes  in  exactly  the  same  pro- 
portion as  the  other  set  of  muscles  contracts,  and  in  this  way 
injurious  pressure  on  the  globe  is  prevented.    Myopics  are  Aggra- 
■ubject,  therefore,  to  increased  intra-ocular  pressure,  because  myopk" 
of  the  excessive  convei^ence  of  their  eyes  on  near  objects  n^/J^i, 
in  order  that  they  may  see  clearly ;  and  in  this  way  increased 
'^tension  of  the   eyeball   and  venous  congestion  of  the  choroid 
is  established,  and  so  softening  and  extension  of  the  tunics  of 
the  eyeball  occttrs  at  the  optic  papilla,  the  point  of  least  resist- 
ance.   The  choroid  being  stretched  at   this  point  undergoes 
consecutive  atrophy,  and  in  many  instances  inflammatory  action 
is  set  up,  producing  choroido-retinitis,  and  complications  in- 
volving the  vitreous. 

Cases  of  posterior  staphyloma  may  be  divided  into  two  Two  dm 
classes  :  the  first,  in  which  the  disease  is  stationary,  and  the  "  '^'"' 
second,  in  which  it  Is  advancing. 

I.  Stationary  Farm. — In  this  form  the  patient  suffers  from  1.  Bin- 
myopia,  which  may  not  have  been  noticed  until  he  has  reached  the  ^ 
age  of  twelve  or  fifteen  years.   I  have  seen  several  cases  in  which  01 
the  defective  vision  was  first  discovered  upon  a  boy's  allempiing  '" 
to  decipher  words  or  figures  on   a  blackboard  at   a   distance 
of  thirty  or  forty  feet ;  his  fellow-students  could  probably  readily 
make  these  words  out,  but  they  appeared  hazy  and  ill-defined  to 
the  short-sighted  lad,  unless  he  went  up  to  within  a  few  yards  of 
the  board.   Under  these  circumstances,  on  examining  the  eye,  we 
not  unfrequenlly  find  that  it  appears  to  be  more  prominent  than 
natural,    il   consequence   of  its   being   elongated    from   before 
backwards.     The  posterior  segment  of  the  eye,  when  inverted, 
is  perhaps  of  a  slightly  bluish  colour :  and  the  patient  com- 
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plains  of  a  feeling  of  fulness  and  pain  io  the  eye  after  lone-cni- 
tinued  work. 

With  the  ophthalmoscope,  in  a  well-marked  instance  cf  llut 
kind,  the  appearance  of  the  optic  disc  is  characteristic  ; 
to  be  distorted  in  shape  and  altered  in  site 
the  formation  of  a  crescent  of  a  brilliant  white  colour, 
has  formed  usually  on  the  outer  side  of  the  disc  Tte 
may  vary  much  in  size,  from  a  small  while  arc  to  a  large  M 
and  extends  perhaps  all  round  the  disc,  embracing  even 
region  of  the  yellow  spot,  its  greatest  extern  usually  being  in 
latter  direction  (Plate  111..  Fig.  =).  This  crescent  is  duS 
thinning  and  atrophy  of  the  choroid  over  the  part  affe* 
so  that  the  glistening  sclerotic  shines  through  it,  produ 
the  appearance  above  described.  Small  retinal  vesaeb 
often  be  traced  over  the  white  background  foimed  by 
sclerotic.  The  outer  border  of  the  crescent  is  vieU  dafii 
beyond  which  the  fundus  of  the  eye  appears  healthy. 

Treatment. — Tlic  abnormal  condition  above  described  \ 
remain  stationary  for  years,  and  in  fact  for  life;  but,  oai 
other  hand,  active  changes  may  at  any  time  occur,  ud 
should  explain  this  fact  to  our  patient,  informing  him  thjit  if 
eye  begins  to  trouble  him,  if  he  gets  an  aching  pain  ova- 
brow  after  exerting  it,  or  if  the  glare  of  the  sun  is  felt  u 
particularly  dazzling  and  uncomfortable,  the  sight 
somewhat  haiy — that  these  symptoms  indicate  advani 
mischief,  and  should  be  at  once  attended  to.  Supposinf,  \ 
ever,  no  such  complications  occur,  we  niay  content  ourselves  1 
ordering  the  patient  a  pair  of  concave  glasses  to  comct 
myopia,  and  that  in  reading  and  writing  he  has  the  advul 
of  a  good  light,  and  is  not  allowed  to  sloop  over  the  object  k 
working  at. 

2.  Progressive  Form. — The  symptoms  which  ch&racterife| 
gressive  posterior  staphyloma  are  as  follows  :— We  may  M 
that  there  is  deficiency  in  power  of  the  internal  rectus,  and 
patient  suffers  from  myopia,  but  he  usually  consults  us 
account  of  general  impairment  of  vision,  which  increases  ■! 
over-exerting  hii  eyes.    At  such  times  he  compUim  <f 
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aching  pain  in  the  orbit,  extending  to  the  temple,  and  aho  of 
more  or  less  intolerance  of  light ;  the  glare  of  the  sun  is  trying, 
and  induces  an  uncomfortable  aching  feeling  in  the  eye,  and 
photophobia.  He  may  have  suffered  from  repealed  attacks  of 
this  kind,  lasting  for  a  month  or  six  weeks,  and  then  passing  off, 
reappearing,  however,  after  unusual  exertion  of  the  eyes,  or 
derangement  of  the  general  health.  Each  attack  causes  the 
sight  to  become  more  impaired,  and  the  myopia  often  increases 

If  an  eye  affected  with  this  disease  be  examined  with  the  oph- 
thalmoscope in  its  early  stages  by  the  direct  method,  the  fundus 
niay  appear  healthy,  with  the  exception  of  a  portion  surrounding 
more  or  less  of  the  disc,  where,  usually  on  the  outer  side,  a  patch 
of  choroid  will  be  observed  of  a  lighter  grey  colour  than  normal, 
the  vessels  of  the  part  being  congested  (Plate  III.,  Fig.  2). 
The  alteration  in  the  colour  of  this  spot  will  be  most  marked 
near  the  disc  j  from  thence,  passing  outwards,  a  number  of  white 
patches  are  often  noticed  in  the  choroid,  these  gradually  coalesce 
into  the  glistening  white  crescent  surrounding  the  outer  part  of 
the  disc.  Irregular  spots  of  black  pigment  will  be  seen  scat- 
tered over  the  external  border  of  the  diseased  patches.  In  fact, 
in  progressive  posterior  staphyloma,  owing  to  the  active  changes 
which  are  going  on  in  the  part,  the  line  of  demarcation  between 
the  diseased  and  sound  tissue  is  indistinct,  and  the  degenera- 
tive  process   extends    outwards,   or   more  probably    in   every 

The  process  appears  to  be  essentially  similar  to  that  described 
as  choroiditis  disseminata  (p.  29;).  As  degeneration  of  the 
choroid  advances  the  sclerotic  loses  its  power  of  resisting  the 
intra-oculat  pressure,  and  a  posterior  staphyloma  results.  This 
condition  having  once  commenced,  the  protrusion  increases  in 
dimensions,  until  it  often  becomes  of  considerable  siie.  This, 
however,  is  by  no  means  the  only  ill-effect  likely  to  follow  pro- 
gressive posterior  staphyloma ;  opacity,  and  fluidity  of  the 
vitreous,  and  detachment  of  the  retina  are  unfortunately  too 
frequently  the  direct  result  of  this  form  of  disease.  The  former 
sffcction  will  be  recogniied  at  once ;  on  examining  the  eye  witb 
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the  ophthalmoscope,  a  number  of  black,  floceulent-lotiiag 
shreds  will  be  noticed  floating  in  the  vitreous,  and  will  be  *<«  1 
observed  by  the  direct  method  of  examination  ;  ihey  are  to  be 
seen  whisking  about  in  all  directions  upon  the  slightest  ■mft- 
menl  of  the  eye,  causing  the  patient  the  greatest  annoyanct 
The  state  of  the  choroid  may  often  be  observed  through  tie 
fluid  vitreous  even  at  this  stage  of  the  disease,  and  the  hutorr 
of  the  case  indicates  the  nature  of  the  affection  ;  wc  should  jIm 
examine  the  other  eye,  and  the  chances  are  that  a  postow 
staphyloma  will  be  delected  in  it ;  and  thus  we  may  be  ablcta 
form  a  safe  conjecture  as  to  the  cause  of  the  fluid  viceou 
in  the  diseased  eye. 

During  the  progress  of  this  affection,  detachment  of  theretim 
is  likely  lo  take  place  ;  for,  as  the  staphyloma  projects  bacl- 
wards,  one  of  two  things  must  occur :  either  the  retina  will  be 
stretched  and  torn  across  in  following  the  sinuosities  of  thi 
choroid  ;  or  else,  bulging  backwards  into  the  staphylou.  >' 
will  be  dragged  away  from  its  attachments,  either  at  the  cpw 
papilla  or  at  the  ora  serrata.  If  the  dioptric  media  are  !bS- 
ciently  transparent,  we  may  watch  these  changes  with  6c 
ophthalmoscope;  frequently,  however,  the  vitreous  became  » 
hazy  that  the  retina  cannot  be  seen,  though  we  may  be  pWT 
well  assured  of  its  disorganized  condition  by  the  almost  Uih 
plete  loss  of  vision  from  which  the  patient  sulTers.  And  lu^Ti 
secondary  glaucoma  may  supervene  at  any  stage  of  the  diM«> 
In  neglected  cases  both  eyes  are  sooner  or  later  affccwd  in  ft" 

Trraimrxi.       Trcatnimt. — It  is  necessary  that  we  should  do  all  in  o" 

Endeavour    power  to  slop  thc  progress  of  the  staphylonia.  and  thc<l«C'''*' 

ibe  disuse,    rative  changes  going   on   in  the  choroid  in    its  eariy  KIP>- 

If,  therefore,  we  meet  with  a  case  presenting  features  wch  u  ' 

have  described,  aiid  learn  that  there  has  been  any  recent  iCC' 

vation  of  thc  symptoms,  we  should  make  careful  inqulrietRt*'^' 

Fyoidcpm       ing  the  patient's  employment,  habits,  and  general  state  o^S*W 

h4i?h"       with  a  view  to  correcting  whatever  may  be  wrong.    Ovow** 

is  almost  always  the  exciting  cause  of  these  changes;  mia*^ 

must  enforce  absolute  test  of  the  eye.  "^ 
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cold  douche  may  often  be  used  with  advantage,  morning  and 
evening. 

In  addition  10  these  genera!  measures,  if  active  changes  are 
going  on  in  the  eye,  apply  two  leeches  to  the  temple  for  three  con-  J"' 
secutive  nights,  fomenting  the  part  well  afterwards.  The  patient  [o 
should  be  kept  in  a  dark  room  until  symptoms  of  pain  and  |^ 
intolerance  of  light  have  passed  aivay;  he  may   then  be  per- 
mitted to  take  exercise  in  the  open  air,  wearing  a  pair  of  blue 
glasses  when  exposed  to  the  glare  of  the  sun  or  lamp-light ;  but 
he  must  not  be  allowed  lo  resume  his  work  until  the  congestion 
of  the  choroid  has  disappeared.    Small  doses  of  bichloride  o( 
mercury,  continued  for  some  time,  are  useful  if  infiammalory 
changes  are  advancing  in  the  choroid. 

In  many  instances,  however,  attention  to  the  state  of  the 
genera]  health,  together  with  the  cold  douche  and  rest,  will  be 
the  chief  curative  means  at  our  disposal.  By  a  judicious  plan  of 
treatment  of  this  kind,  the  symptoms  indicating  active  changes 
in  the  choroid  will  gradually  subside,  and  the  patient  may  then 
be  allowed  to  use  his  eyes,  though  he  cannot  be  too  careflil  not 
to  overwork  them. 

If  these  precautions  are  strictly  observed,  we  may  with  confi- 
dence hope  lo  preserve  our  patient's  sight  ;  taking  care,  when-  "" 
ever  the  uneasiness  or  pain  in  the  eyes  returns,  to  have  recourse 
to  a  system  similar  to  that  above  described,  so  as  to  prevent  the 
destructive  changes  from  making  further  progress.  But  I  need 
hardly  remark,  that  when  degenerative  changes  have  taken 
place  in  the  choroid,  retina,  or  vitreous,  our  prognosis  must  be 
guarded  ;  we  can  only  expect  to  preserve  the  amount  of  vision 
that  exists,  and  not  to  restore  that  which  is  lost. 

Lastly,  it  Is  above  all  things  necessarj'  to  supply  the  patient  Cc 
with  proper  concave  glasses,  so  as  to  correct  his  myopia,  and  en 
thus  prevent  the  increased  convergence  of  the  eyes  which  it 
renders  necessary.  As  a  means  to  this  end,  the  patient  must 
not  attempt  to  read  when  in  the  recumbent  position,  or  to  write 
with  his  head  bent  close  down  over  the  papei.  When  at  work 
he  should  be  supplied  with  a  sloping  desk  and  with  a  good  side 
light. 
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strabismus  had  commenced,  and  where  tenotomy  of  th 
rectus  suddenly  diminished  the  myopia  by  rj,  or  fr 
My  own  opinion  is  that  the  case  must  be  a  very  ex 
before  I  should  resort  to  this  operation. 


CHAPTER  XI. 


DISEASES   OF  THE  OPTIC   NERVE. 


Opaqut  Neroe-fibrei— (Edema  of  the  Oplic  Papilla — Malarial, 
_    and  from    Hypermetropia — Hyperemia    of   Papilla — Optie 

r  neuritis— Pathology  and  Symptojns—Syfhiliiic,  Nephritic 
t»d  Malarial  Neuro-Retinitis — Aiiamia  and  Atrophy  of 
Papilla^-from  Tobacco  and  Lead  Poisoning;  in  Tabes  Dor' 
Opaque  Nerve- Fibres.*.— (Plate  III.,  Fig.;),  We  occasion- op« 
ally  meet  with  cases  in  which  the  medQllary  sheath  of  the  nerve-  p^" 
fibres,  in  place  of  terminating  at  the  cribriform  fascia,  are  pro- 
longed on  them  into  the  retina.  Wherever  fibres  ofthiskindexist 
in  the  retina  they  appear,  when  examined  by  the  ophthalmoscope, 
as  white  glistening  streaks  or  patches,  according  to  the  number 
and  position  of  the  opaque  nerve-fibres.  A  condition  of  this 
kind  is  a  congenital  peculiarity,  which  may  affect  the  whole  cir- 
cumference of  the  papilla  and  retina  surrounding  It,  but  more 
commonly  appears  in  patches  extending  from  the  papilla  over 
various  parts  of  the  retina.  But  whatever  the  form  or  extent  of  the 
opaque  nerve-fibres,  the  area  they  occupy,  especially  when  seen 
by  the  direct  method,  appears  of  a  pure  white  colour,  the  margin 
of  the  patch  presenting  a  finely  striated  appearance,  somewhat 
resembling  carded  cotton  wool.  The  retinal  vessels  are  some- 
partly  buried  in  the  opaque  fibres  ;  occasionally  they  pass 


*  The  appenrance  of  the  henlthy  optic  disc  is  described  at  p.  40.    See 
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over  its  surface.     Patches  of  this  kind  may  be  seen  ii 
both  eyes.    I  have  met  with  cases  of  opaque  fibres  complicaM 
with  optic  neuritis  and  choroiditis,  but  they  occur  wiihoui  a 
dence  of  ajiy  other  abnoimal  condition  of  the  fundus  o(  the  q 
The  patient's  sight  is  imperfect  over  that  portion  of  the  ic 
covered  by  the  opaque  fibres. 


OiDEMA  OF  THE  OPTic  PAPILLA.— Having  described  ihee 
*■'  nection  that  exists  between  the  sheath  of  the  optic  nerve  bimI 
arachnoid  cavity  (Fig-  6,  p.  14),  there  is  ro  rtecessiiy  to  lefia 
the  subject  again.     But  from  the  anatomical  (elation  of  thepj 
it  is  evident  that,  if  the  contents  of  the  cranium  j 
by    the    growth   of   a   tumour,    the   arachnoid   fluid   miy 
forced  along  the  sheath  of  the  nerve  into  the  oftiic 
CEdema  of  the  papilla  may  be  produced  in  this  way, . 
by  an  excess  of  fluid  in  the  arachnoid  cavity,  the 
space  of  the  optic  nerve  being  frequently  distended  with  Ui 
The  fibrous  stroma  of  the  optic  papilla  is  directly  continuouii 
the  sheath  of  the  nerve  through  the  lymphatic  spaces,    la 
way  we  find  that,  if  the  sheath  of  the  nerve  is  ovcr-distd 
with  serous  fluid,  numerous  cells  or  cysis  form  in  the  | 
from  the  pressure  exercised  by  the  effusion  cm  the  sui 
ing  tissues  (Fig.  47).     It  is  evident,  if  changes  of  this  bi 
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be  effected  in  the  connective  li?sue  of  the  pnpillii,  lh«  in ' 
eate  nerve  elements  and  vessels  may  likewise  be  iojuW«# 
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pressed  upon  by  an  accumulation  of  serous  fluid  in  the  part. 
But  optic  neuritis  is  by  no  means  a  common  result  of  serous 
exudation  into  the  pupilla.  In  cases  of  malarial  fever,  cedema 
of  the  papilla  is  met  ivith  independently  of  neuritis.  Fo 
instance,  T.,  aged  thirteen,  was  admitted  into  the  Calcutt; 
Ophthalmic  Hospital,  on  January  24.  On  November  9  she  waj 
attacked  with  quotidian  intermittent  fever,  to  which  she  had  been 
subject  for  some  years  past,  as  well  as  to  enlargement  of  the 
spleen.  The  ague  continued  for  a  week,  and  then  disappeared 
under  the  influence  of  such  simple  remedies  as  she  had  been 
accustomed  to  employ  under  similar  circumstances.  Imme- 
diately after  the  fever  had  left  her,  numbness  and  inability  to 
move  the  right  arm  and  leg  came  on  ;  the  left  leg  on  the  follow- 
ing day  was  affected  in  the  same  way,  so  that  she  entirely  lost 
the  use  of  her  lower  extremities,  without  the  existence  of  tingling 
pain  or  other  abnormal  sensations  in  the  limbs  to  mark  the 
advent  or  progress  of  the  disease.  As  the  paralysis  increased 
she  experienced  advancing  dimness  of  vision.  There  was  no 
evidence  of  her  having  been  affected  by  inherited  or  acquired 
syphiUs. 

At  the  time  of  her  admission  into  hospital,  on  January  34, 
she  had  completely  lost  volimtary  power  over  her  lower  extremi- 
ties and  the  right  arm.  The  sens^iiion  in  these  limbs,  though 
blunted,  was  not  destroyed ;  marked  reflex  action  existed  in  her 
legs;  the  muscles  of  the  affected  limbs  were  flaccid,  and  hung 
down  precisely  as  though  they  had  belonged  to  a  dead  body. 
The  patient  possessed  feeble  though  decided  voluntary  power 
over  her  left  arm.  Her  pupils  were  dilated  and  Insensible  to 
light,  and  she  was  almost  completely  blind,  being  only  able  to 
recognize  the  existence  of  a  bright  light  held  before  her  face  in 

On  examining  the  eyes  with  the  ophthalmoscope  we  found 
(he  optic  papilla  swollen  and  hazy  (woolly);  evidently  a  con- 
siderable amount  of  serous  effusion  had  taken  place  into  its 
nervous  structure,  and  also  into  that  of  the  retina  immediately 
surrounding  the  papilla;  but  with  the  exception  of  this  cedema- 
tous  state  of  the  parts,  the  fundus  of  each  eye  was  healthy. 
There  was  an  entire  absence  of  all  other  symptoms  of  optic 
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neuritis  or  inflammation  of  the  retina.  Her  voice  and  menu] 
faculties  were  unimpaired.  There  was  no  paralysis  cf  the 
muscles  of  her  face,  of  respiration,  or,  in  fact,  of  any  part  of  her 
body,  with  the  exception  of  those  above  indicated,  nor  wis 
there  evidence  of  disease  of  the  heart  or  kidneys;  her  spleen  >ai 
enlarged;  Che  catamenia  had  appeared,  and,  though  scanty, were 

I,.  The  patient  was  ordered  a  generous  dietary,  and  a  mixtun 
containing  strychnine,  arsenic,  and  iodide  of  potassium.  She 
continued  this  treatment  throughout  her  slay  in  hospitaL 

A  week  after  admission  some  improvement  had  taken  pWe 
in  her  condition,  and,  without  going  into  details,  it  maybe  men- 
tioned that  she  gradually  regained  the  use  of  her  limbs,  her  eye- 
sight was  restored,  and  she  left  the  hospital  absolutely  cured. 
Within  five  weeks  of  her  admission  she  was  able  to  mn  about 
the  ward,  and  count  No.  i  dots  at  ordinary  distances  ;  the  han- 
ness  of  Che  optic  papilla  had  entirely  cleared  away,  ajid  ibt 
fundus  of  her  eyes  was  perfectly  healthy. 
,  This  is  an  example  of  a  class  of  cases  by  no  means  of 
'  uncommon  occurrence  among  the  natives  of  India,  and  depend- 
ing apparently  upon  miasmatic  influences  aifecting  aJler 
in  the  blood,  and  thereby  Inducing  local  hypersemia  aitd  si 
ettusion  into  various  organs,  in  this  case  extending  from  I 
arachnoid  along  the  sheath  of  the  optic  nerve  to  the  papSL ' 
.  The  symptoms  presented  by  our  patient  at  the  time  of  het 
1-  admission  into  hospital  pointed  to  serous  effusion  into  (he 
Optic  thalami  and  corpora  striata  similar  to  that  noticed  in  the 
'*■  optic  papilla,  the  pressure  thus  caused  on  these  important  aem 
centres  interfering  with  the  volition  of  the  patient  over  the 
affected  Umbs.  Reflex  action  was  only  slightly  impaired,  and 
the  patient  had  complete  control  over  her  bladder ;  (he  functions 
of  respiration  and  deglutition  were  perfect,  so  that,  as  far  as  the 
trunk  was  concerned,  she  simply  suffered  from  inability  to  moic 
some  of  her  limbs,  the  centres  of  volition,  but  not  (he  will,  mr  . 
dently  being  affected.  The  patient,  however,  was  absolM 
blind  ;  the  pupils  were  widely  dilated,  the  functions  of  the  n 
being  destroyed  for  the  time  being.  The  ophthalmoscope  ihM 
the  cause  of  the  loss  of  vision,  by  revealing  I 
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of  extensive  serous  eflusion  into  the  optic  papilla  and  retina  The  ophrt 

■nmediately  surrounding  it,  but  there  was  no  evidence  whatever  S?^ 

cf  hyperaction  in  the  part ;  the  circulation  through  the  central  <*»■««»»■ 

iitery  and  vein  of  the  retina  was  unaffected ;  there  was  no 

kemorrhage  or  indication  of  structural  change  in  the  part ;  so 

that  we  were  able  to  form  a  favourable  prognosis,  not  only  as 

v^gards  the  recovery  of  vision,  but  also  as  to  the  paralysis.    The 

condition  of  the  optic  papillae,  and  the  history  of  the  case,  lead 

M  to  conclude  that   the   loss  of  voluntary  power  over  the 

aflected  limbs  depended  upon  a  similar  cause  to  that  which 

induced  the  loss  of  power  in  the  retina,  and  hence  to  arrive  at 

the  conclusion  above  indicated  as  to  the  seat  of  the  effusion  in 

the  brain,  and  from  thence  into  the  sheath  of  the  optic  nerve 

and  papilla.  My  friend.  Dr.  V.  P.  Gibne>%  of  New  York,  has  pub- 

Ued  the  results  of  some  very  interesting  cases  of  intermitting 

%Mnai  paralysis  of  malarial  origin.    Although  the  presence  of 

cedema  of  the  papilla  is  not  referred  to  in  these  cases,  never* 

theless.  in  some  respects  they  arc  of  the  same  character  as 

dK>se  above  referred  to.     Dr.  Gibney  remarks  : — "  Let  me  state, 

loo,  on  the  strength  of  cases  that  I  have  not  reported  in  this 

r,  because  they  were  not  intermittent,  or  relapsing,  if  this 

be  preferable,  that  there  may  be  spinal  paralysis  affecting 

side  or  a  single  member,  clearly  traceable  to  malarial 

poisoning.    The>'  are  not  numerous,  however,  and  the  history 

will  generally  enable  one  to  exclude  a  polio-myelitis  anterior. 

li  ner^nous  diseases  arc  increasing,  as  many  authorities  claim, 

Buy  wc  not  expect  to  find  the  cerebro-spinal  axis  the  more 

icadily  and  the  more  frequently  influenced  by  malarial  poisoning, 

last  as  we  find  now  the  ncr\-cs  so  commonly  affected  .' " 

I  have  met  with  cases  of  serous  effusion  into  the  optic  papilla  Seroat 
•Bkong  young  women  suflTcring  from  amenorrhea  and  other  men-  amMSl*" 
Vrual  disorders.     In  instances  of  this  kind  the  patient  usually  i^^**^* 
complains  of  headache  .nnd  impaired  sight,  which  increases 
periodically,  and  on  examining  the  eye  distinct  evidence  of 
effusion  into  the  optic  papilla  may  be  detected.     Cases  of  this 
description  are  to  be  treated  rather  with  reference  to  the  state  of 
JSbft  patient's  general  health  than  to  the  condition  of  the  optic 
ilisc. 

Y 
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Hypkr^mia  of  the  Optic  Pawlla  is  chajaaeiitedbjibe 

papilla  assuming  a  bright  scarlet  colour  and  velvety  appcannu, 
with  a  slight  amount  of  effusion,  so  that  its  outline  is  Miinew^ 
obscured,  especially  its  choroidal  border.  The  colour  of  the 
healthy  papilla  varies,  however,  indifferent  individuAb.aodevta 
in  the  same  person  under  various  circumstances ;  the  bti^ 
light  thrown  into  the  eye  by  the  ophthalmoscope  is  probably  nifi- 
cient  to  excite  increased  vascularity.  It  follows,  therefore,  tbu 
it  requires  considerable  experience  to  enable  us  to  deienDiw 
if  hypenemia  is  present  or  otherwise.  However,  there  can 
hardly  be  a  mistake  in  those  cases  in  which  the  disc  is  of  >pci* 
sistcnt  bright  rose  colour,  which  is  frequently  tnet  with  antonj; 
patients   who    strain  their  eyes  to 

refraction  from  which  they  are  suffering.    Dimness  of  st 
headache  after  work,  and  pain  in   the   back   of  the  e)-e  ■ 
symptoms  often  complained  of  in  cases  of  this  descrifKioa.  { 
condition  of   marked  hyperfemia,  and  occasionally  of  » 
effusion  into  the  papilla,  is  also  occasionally  n 
girb  suffering  from  menstrual  troubles  ;  or  it  may  depend  d| 
disorders  of  the  alimentary  canaL    In  some  instances  1  h 
thought  that  the  irritation  caused  by  decayed  teeth  ii 
jaw  has  led  to  persistent  congestion  of  the  pafulla.    AVIm 
from  errors  of  refraction,  or  whatever  the  cause  of  the  bypi 
Kmia,  it  must  be  rectified,  if  possible,  and  the  affected  ejt  b 
at  rest  for  a  time.   Persistent  hyperemia  borders  soclo»d)i«^  I 
papillitis  that  the  line  of  demarcation  between  the  twoa 
is  often  very  slight,  and  demands  careful  a 

Optic  Neuritis. — Considering  the  intimate  rcUtioa*  ll 
exist  between  the  brain  and  the  optic  papilla,  we  ihall  be  p 
pared  to  accept  the  statement  that  ninety  per  c 
bilateral  neuritis  are  the  result  of"  disease  of  the  enc 
On  the  other  hand, the  nerve-elements  of  the  papilla  and  it 
nective  fibres  being  prolonged  into  the  retina,  it  foUowi  d 
neuritis  can  hardly  exist  for  any  lejigth  of  lime  without  C 
promising  the  integrity  of  the  retina. 

Paihologicaily,  optic   neuritis    may   be  divided    into  tl 
(ij  Interstitial ;  (2J  Fibrinous  and  Putulciit  i  [j}  V 
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dullary.     But  as  it  is  doubtful  if  inflammation  e 

in,   or  is  confined  to,  the  purely  nerve  elements,   1   shall  not 

attempt  to  describe  "  medullary  optic  neuritis." 

iMttrslilial  Optic  Neuritis,  from  a  pathological  point  of  view,  P; 
is  the  most  frequent  form  of  inflammation  affecting  the  optic 
nerve.  It  is  essentially  a  disease  of  the  neuroglia  and  intersti- 
tial connective  tissue  of  the  nerve.  The  connective  tissue 
trabeculas  separating  the  bundles  of  the  nerve  are  found 
crowded  with  lymphoid  cells.  The  optic  papilla  is  much 
swollen,  and  contains  numerous    newly-formed   bloodvessels, 
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and  frequently  spots  of  blood  (Fig.  48).  The  vessels  of  the 
(^tic  nerve  are  surrounded  by  layers  of  round  cells.  But  the 
nerve-fibres  are  only  slightly  affected,  unless  in  the  advanced 
stages  of  the  disease,  when  they  undergo  fatty  degeneration.  As 
the  new  cell-elements  become  developed  the  trabecule  increase 
in  thickness,  and  at  the  same  time  the  vessels  are  compressed, 
and  ultimately  dwindle  away  to  fibrous  cords.  It  often  happens 
that  first  one  part  of  the  nerve  and  then  another  is  affected  in 
this  way.  Changes  in  the  elements  of  the  papilla  occur  pre- 
cisely similar  to  those  in  the  nerve.  The  retina  becomes  thin 
and  in  the  later  stages  of  the  disease  peri-vasculitis  and  inter- 
stitial retinitis  are  obsen'ed. 
FiMnotts  aKd  ParuUnt  Ntiirilis  depend  on 


3n 


SVMPTOAfS  OF  NEURITIS. 


similar  forms  of  inflammation  from  one  or  oiher  of  Ibe  r 
of  the  brain.  There  is  congestion  of  the  vessels  contained 
the  sbeath  of  the  optic  nerve.  The  intervagioal  spues 
sheath  of  the  nerve  is  distended  with  serous  fluid.  Rapid  pr 
liology-  ration  of  ihe  endothelial  cells  takes  place,  and  the  tymph  s| 
soon  become  occupied  by  connective  (issue,  so  that  the  i 
vaginal  spaces  are  obliterated.  During  these  changes  ibe 
papilla  is  intensely  congested,  haemorrhages  ate  frequently  1 
among  its  elements ;  its  connective  tissue  becoiuca  tr 
tropbied,  and  the  nerve  elements  disappear. 

The  purulent  form  of  neuritis  is  comparatively  rare,  ■! 
caused  by  an  extension  of  suppurative  meningitis  to  ihc 


The  results  of  the  various  forms  of  optic  neuritis,  in  adi 
to  the  dangers  already  referred  to,  ate  atrophy  of  the  p 
and  aJteradons  in  the  retina.     Inwards  from  the  hypenn^ 
lamina  cribrosa,  the  nerve  elements  of  the  papilla  ofien  b 
atrophied,  but  can  usually  be  distinguished  from  Ihe  sum 
connective  tissue,  unless  in  advanced  cases,  when  the  lUac 
converted  into  a  net-work  of  areolar  tissue,  the  meshes  oflrt 
are  empty  ;  as  this  connective  tissue  contracts,  and  tbe  M 
structure  disappears,  atrophic  excavation  of  the  optk  ptp 
ensues.     So  that  in  some  specimens  we  find  the  don 
forming  the  papilla  have  entirely  been  removed  and  the  q 
disc  is  formed  by  the  hypenropbied  trabeculre  of  the  lata 
cribrosa  ;  the  vessels  of  tbe  disc  and  retina  have  simotk  I 
appeared,  and  atrophy  of  the  nerve-fibre  layers  of  the  rebai 
marked. 

The  vitreous  body  in  proximity  to  an  inflamed  papilb  «1 
becomes  infiltrated  with  round  ceUs,  which,  as  they  pi>W,lB 
a  nodule  of  connective  li5sue  projecting  into  the  Tim 
chamber.  New  tissue  thus  produced  occasionally  fiU*  it  I 
excavation  otherwise  found  in  the  atrophied  optic  papiDa. 

Sjntiptoms  0/  Nruritii. — In  the  early  stages  of  opiic  n 
if  the  eye  is  examined  by  the  direct  ophthaimosropic  in 
the  disc  will  be  s«n  of  a  rose-red  colwir ;  it  is  twoUi 
cloudy  from  effusion,  so  that  its  margin  is  more  or  IcM 
tinct,  but  by   the  indirect  method  this  cloudiness  nujr  1 
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perccptibk-  If  the  neuritis  continues,  the  red  tint  of  the  papilla 
becomes  deeper,  or  it  assumes  a  reddish-grey  tint.  TTie  swelling 
increases,  so  that  there  is  an  evident  displacement  of  parts  in 
lateral  or  vertical  movements  of  the  ophthalmoscope.  The  peri- 
phery of  the  swollen  disc  is  striated,  in  consequence  of  the 
opaque  condition  of  the  inflamed  connective  tissue  and  the 
engorged  vessels  that  pass  between  the  swollen  fibres.  This 
striated  condition  of  the  periphery  of  the  disc  passes  gradually 
into  the  tint  of  the  surrounding  retina ;  but  the  centre  of  the 
disc  is  of  a  uniform  greyish,  or  il  may  be  dark  red  colour  (Plate 
11.  Fig.  I). 

These  changes  in  the  papilla  may  be  more  marked  in  one 
part  of  the  disc  than  another,  so  that  the  edge  of  the  disc  may 
be  clearly  defined,  perhaps  on  the  temporal  side,  while  the  nasal 
side  of  the  papilla  is  completely  obscured  by  opaque  tissue. 

Haemorrhages  are  frequent  in  this  stage  of  neuritis;   they  Hi 
cx:cur  sometimes  on  the  surface,  or  beyond  the  edge  of  the  disc. ' 
While  lines  and  spots  are  not  uncommon.    The  arteries  are  not 
much  altered  in  cases  of  slight  neuritis.     The  veins  appear  dark 
as  they  pass  down  the  sides  of  the  central  swelling,  and  are  at 
times  dilated  from  pressure.     As  the  neuritis   increases   these 
symptoms  are  augmented  ;    the  swelling   of  the  disc   is   very 
marked.    TTie  veins  are  engorged  with  blood,  and  the  vessels  Ad 
as  they  cross  the  disc  are  often  obscured  in  its  swollen  and 
opaque  tissue.    The  central  depression  in  some  cases  is  very 
marked,  In  consequence  of  the  neuritis  being  chiefly  confined  to 
(he  periphery  of  the  disc,  in  other  cases  the  engorged  tissues 
extend  further  over  the  retina.     It  often  happens  that  symptoms 
such   as   those   described  gradually  pass  away,  and  the   disc  In 
resumes  its  natural  condition. 

Supposing,  however,  that  the  inflammatory  symptoms  increase,  Im 
we  then  find  that  [he  swollen  papilla  becomes  more  prominent, 
and  extends  further  over  the  retina.  Symptoms  of  strangulation 
of  the  retinal  vessels  become  conspicuous ;  the  arteries  are  much 
narrowed,  and  frequently  concealed  by  the  inflammatory  swel- 
ling. The  veins  are  likewise  buried  in  the  exudation,  and 
immediately  beyond  the  swelling  appear  greatly  distended ; 
;  often  remarkably  tortuous,  and  even  assume  a  cork- 
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screw  foim  in  consequence  of  their  elongation.  The  swdla 
disc  is  of  a  dark  red  colour,  and  striated  by  the  engorged  ressd 
and  extravasatcd  blood.  Hemorrhages  of  large  site  at, 
generally  be  seen  scattered  over  the  fundus  of  the  eye.  Afto  i 
severe  attack  of  neuritis  the  disc  in  the  greater  number  d  an 
gradually  clears,  its  vessels,  especially  the  arteries  and  those  oTtl 
retina  are  much  contracted,  the  disc  assuming'  a  greyislMrti 
appearance.  Theoutlineof  the  disc  is  often  blurred,  and 
in  places  by  black  pigment.  In  some  cases  we  notice  a  ram 
zone  of  atrophied  choroid  surrounding  the  disc  to  a  greater 
less  extent ;  this  lonc  occasionally  a5somes  somewhat  the  i 
pearance  of  a  narrow  posterior  staphyloma,  and  is  uaul 
bounded  externally  by  a  band  of  black  pigment.  In  adTiao 
cases  the  optic  disc  is  excavated,  a  condition  only  to  ' 
thoroughly  appreciated  hf  means  of  the  direct  laetbol 


Patients  suffering  from  optic  neuritis  often  complain  of  lovi 
sight,  but  ihc  ophthalmoscopic  indications  arc  not  asafeguidti 
to  the  extent  of  impairment  of  sight.  It  sometimes  happens  ih 
with  the  appearance  of  well -developed  neuritis  a  patient  caa  M 
fairly  well.  On  the  other  hand,  in  some  instances  of  ooly  4^ 
engorgement  of  the  vessels  of  the  papilla,  and  faint  cedou  of  i 
disc,  the  patient  will  have  almost  lost  all  perception  oflif^ 
In  the  same  way,  it  is  unsafe,  simply  from  the  appcsnnccl 
the  papilla,  which  may  seem  to  be  atrophied,  to  judge  of  4 
amount  of  vision  which  a  patient  possesses.  In  many  insUM 
of  neuritis  there  is  marked  diminution  in  the  extent  U  d 
visual  held,  depending  on  atrophy  of  the  outer  part  oftbentiM 
In  other  cases  central  scotoma  may  exist  with  loss  of  colH 
vision.  The  lield  of  vision  demands  careful  conuderaiMBJ 
all  instances  of  neuritis  and  atrophy  of  the  papilla. 

In  cases  of  neuritis  the  state  of  the  pupil  ~ 

patient  often  complains  of  coloured  spots  or  streaks 
of  vision  ;  and  has  more  or  less  completely  lost  the 
Imperfect  memory,  giddiness,  unmeaning  vomiting  and  t 
palion,  with  pronounced  paroxysmal  attacks  of  violent  p 
the  head,  point  to  cerebral  mischief.  A  careful  inquiry 
be  made  regarding  any   evidence  of  act|uited  or  hon 
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•jrphilis ;  and  the  condition  of  the  urine  with  reference  to  the 
presence  of  albumen  or  sugar  are  points  never  to  be  neglected 
examining  patients  suffering  from  optic  neuritis.  In  other 
there  may  be  symptoms  indicating  the  existence  of  a 
Uunour  in  the  orbit  (p.  57),  or  of  previous  cellulitis. 

Causes, — It  is  beyond  my  province  in  a  work  of  this  kind  Causa  ol 
UHy  to  enter  on  a  discussion  of  the  causes  of  optic  neuritis.  ''^^'^ 
The  truth  is,  that  the  majority  of  these  cases  belong  more 
Mrictly  to  the  physician  than  to  the  surgeon.    Nevertheless,  we 
so  constantly  consulted  by  patients  suffering  from  impaired 
depending  upon  neuritis,  that  it  is  necessary  we  should  be 
to  form  an  opinion  as  to  the  meaning  of  this  s>'mptom  in 
various  cases  that  come  under  our  notice. 
I  have  seen  so  many  instances  of  cedema  of  the  optic  nerve  From 
panied  with  total  loss  of  sight  during  the  existence  of  the  r^..^" 
cfiiision,  but  which  have  ultimately  recovered,  that  I  cannot 
think  pressure  upon  the  nerve  from  serous  effusion  is  a  frequent 
of  neuritis.     In   confirmation  of  this  idea  it  may  be 
itioned  that  the  presence  of  a  tumour  in  the  orbit  pressing 
npon  the  optic  ner\'e,  by  no  means  invariably  induces  symptoms 
of  papillitis.    On  the  other  hand,  inflammation  of  the  cellular 
tissue  of  the  orbit  frequently  leads  to  papillitis,  the  inflamma- 
tory action  extending  to  the  optic  nerve.     From  these  facts  we  Frequent! 
ihall  be  prepared  to  concur  in  the  idea,  that  in  instances  of  bnio. 
tumours  of  the  brain,  neuritis  is  not  caused  by  the  pressure 
exercised  by  the  morbid  growth  on  the  contents  of  the  skull, 
but  that  in  ail  probability  the  neuritis  is  the  result  of  central 
irritation  extendmg  along  the  course  of  the  nerve  to  the  papilla. 

The  existence  of  severe  headache,  and  other  symptoms  to  Rrain 
which  I  have  referred,  point  to  the  fact  thatgummata  and  other  *y'"»'*'"' 
growths  within  the  skull  at  times  excite  irritation.  And  we  have 
ttrong  evidence  against  serous  effusion  being  a  cause  of  neuritis, 
10  that  we  naturally  fall  back  upon  the  theory  alK)ve  referred 
lo  as  the  cause  of  the  majority  of  instances  of  bilateral 
papillitis. 

At  the  same  time,  it  must  be  admitted  that  neuritis  may  Fmm  lyn 
be  caused  by  sympathetic  irritation.  The  distinction  between  KlJlSjon. 
neuritis  the  result  of  inflammation  extending  from  a  diseased 
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centre,  and  that  induced  by  sympathetic  irritation,  may  be 
explained  by  referring  \a  cases  of  injury  to  the  eyeball  H] 
colleague,  Mr.  Juler,  has  shciwn  me  some  very  beaulifal  pR)i 
rations  demonstrating  the  fact  that,  in  instances  of  injuradcf 
removed  to  avert  cyclitis  in  the  sound  eye,  there  is  evidcBW 
well-marked  interstitial  neuritis  in  the  optic  ner\e  of  the  om 
globe.  In  speaking  of  cyclitis  occurring  in  the  second  e^ai 
injury  to  the  other  one,  I  stated  that  in  many  such  castt,  if  I 
amined  sufficiently  early,  papillitis  might  be  detected.  Nniri 
of  this  kind  is  in  all  probability  caused  by  a  direct  proftogacioni 
the  inflammatory  action  excited  in  the  optic  nen-e  of  ibc  inja 
eye  to  the  sound  one.  Most  surgeons  must  be  awiuecf  I 
fact  that,  shortly  after  excising  a  diseased  globe,  the  sight  of 
other  eye  often  becomes  haiy,  a  condition,  I  think, 
the  irritation  caused  by  the  division  of  one  optic 
gated  directed  to  the  other  papilla.  These  are  inslancd  <i 
llammation  directly  passing  from  an  inflamed  area  aloag  ' 
course  of  the  optic  track,  and  are  in  many  respects  analogDntl 
the  papillitis  which  is  frequently  met  with  in  cases  of  c«lUiB(i) 
the  orbit. 

On  the  other  hand,  these  facts  by  no  means  explain  i 
circumstances  attending  cyclitis  in  a  sound  e>-e,  the  rtsuk 
an  injury  to  the  other  eye.  There  can  be  h^irdly  any  quesa 
as  to  cases  of  this  kind  depending  upon  sympathetic  itriutl 
of  the  injured  ciliary  nerves ;  and  we  have  evidence  undl 
strongly  in  favour  of  the  idea  lliat  irritation  of  a  distAnt  M 
may  induce  neuritis,  and  consequent  atrophy  of  the  optic  & 
I  allude  to  cases  of  wounds  involving  the  supr^-orbtul  Mf 
I  have  a  case  of  this  description  now  under  observatiev 
which  a  patient  received  an  incised  wound  over  Ibo  inoof 
of  the  right  ej'ebrow  and  forehead.  For  some  week*  oAcrl 
accident  no  impairment  of  vision  in  the  corrcspondit^  cjr  • 
observed  ;  the  patient  then  gradually  lost  the  sight  of  ttefl 
When  first  I  saw  bim  well-marked  papillitis  existed,  and  I 
terminated  in  atrophy  of  the  disc.  In  iliis  case,  ai  cicalilMi 
of  the  wound  in  the  forehead  was  completed,  doubtlesi  Moa 
the  fibres  of  the  supra-orbital  nerve  became  involved,  uri 
sympathetic  action  caused  the  neuritis  (p.  79),     1  luM  ■ 
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several  cases  of  this  Idnd,  and  they  confirm  me  in  (he  opinion 
that  neuritis  may  result,  not  only  from  the  direct  extension  of 
inflanimation  from  a  diseased  area  along  tive  course  of  the  optic 
nerve,  but  also  from  sympaihelic  irritation. 

Sjrmptoiits. — Whatever  ma/  be  the  cause  of  neuritis,  we  can  Symfismt, 
only  diagnose  the  existence  of  this  condition  by  means  ot  the 
ophthalmoscope,  liut  althougli  we  can  readily  demonstrate  the 
existence  of  the  lesion,  we  are  unable  from  the  appearance  pre- 
sented by  the  papilla  to  determine  the  nature  of  the  cause  which 
has  given  rise  to  iBllanmiation  of  the  disc.  The  determining  cause 
of  the  neuritis  must  be  arrived  at  from  a  consideraiion  of  the 
syraptoma  from  which  the  patient  suffers.  Among  the  causes,  I 
may  refer  to  malaria,  syphilis,  tabes  dorsalis,  and  various  poisons, 
such  as  tobacco  and  lead,  which  appear  to  excite  inflammatory 
action  in  the  elements  forming  the  papilla, 

Malaklal  Neuro-Reti'initis.— The  following  case  ilhis-  MAL*«At 
(rates  the  circumstances  of  neuro- retinitis  resulting  from  malarial  „"'' 
fever.  H.,  aged  twenty-four,  having  served  with  his  reginient  at 
Pcshawur,  was  ordered  to  Cabul.  He  had  suffered  from  an  attack 
of  remit[ent  fever  and  from  repealed  "  fits  of  ague."  On  his 
return  from  Afghanistan,  while  on  the  march  to  Meerut,  he 
noticed  one  morning  (hat  everything  appeared  dim  before  him  ; 
towards  evening  he  saw  better,  but  next  day,  after  an  attack  of 
ague,  his  sight  became  so  much  worse  that  he  had  to  discon- 
tinue military  duty.  At  this  time  lie  was  seen  by  Surgeon-Major 
Maxwell,  who  reported  tliat  Mr.  H.  "had  n euro -retitxi lis  of  the 
left  eye  of  an  extensive  nature,  and  less  so  in  tlie  right  eye.  The 
left  optic  disc  was  indistinct  and  congested,  the  vessels  engorged 
and  tortuous,  bending  over  the  swollen  portion  of  the  retma. 
The  vessels  were  in  some  places  concealed  by  the  swelling  of 
the  retina.  The  right  eye  presented  signs  of  disease  similar  to 
the  left.  He  was  already  quite  blind  ;  pupils  dilated,  very 
inactive.  H,  has  had  constant  attacks  of  malarial  fever,  and 
has  enlargement  of  his  spleen  ;  otherwise  his  health  has  been 
good.  There  is  no  suspicion  of  syphihs."  At  the  time  of  this 
report  drawings  were  made  of  the  condition  of  H.'s  eyes,  and 
are  characteristic  of  neuro- retinitis  in  both  eyes,  with  white 
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spots  near  the  macula  lutea,  the  result  of  pteviotts  hsenuHThiea 
into  the  left  retina,  I  saw  this  patient  on  his  anivaj 
three  months  after  the  commencement  of  the  affection  of  hit 
eyes  above  referred  to.  He  had  then  been  free  from  ague  (tf 
two  months ;  his  spleen  was  still  enlarged  ;  there  was 
in  his  urine.  The  symptoms  of  neuro-rctinitis  v 
in  the  left  eye,  and  also  the  white  patches  and  small  fillfoc 
hjcmorrhages  near  the  yellow  spot.  In  the  right  eye  the  papfl 
had  commenced  to  show  itself  from  behind  the  inflamnuto 
efTusion.  At  this  time  the  sight  in  both  eyes  at  twenty  ft«t  w 
nil,  but  at  eight  inches  the  patient  could  make  oat  No,  6 
Snellen  with  [he  right  eye ;  with  the  left  he  could  only  cm 
fingers.  Full  doses  of  liquor  arscnicalis  were  prescribed,  a 
the  patient  sent  to  a  healthy  part  of  the  country.  The  synpta 
of  neuro-retinitis  entirely  passed  away,  the  spleen  mumed  i 
normal  siie,  and  the  patient  entirely  recovered  his  sifhl,  a 
was  able  to  resume  his  military  duties  within  a.  year's  til 
of  his  arrival  in  England. 

I  have  now  seen  a  considerable  nutnber  of  cases  of  llns  Ul 
in  which  the  symptoms  of  neuro-retinitis  have  been  so  dirtO 
associated  with  mnlaria  that  they  certainly  seem  to  depcndnp 
a  common  cause.  I  may  refer  to  the  remarks  already  ni 
respecting  icdema  of  the  papilla  the  result  of  malaria  fts  ct 
firming  this  idea,  and  illustrating  the  method  of  tnauneal 
be  adopted  in  such  cases  (p.  319). 

Anemia, — Optic  neuritis  is  not  uncommon  tn  girb  ndM 
from  chlorosis  ;  and  the  papillitis  rapidly  disappears  ante  i 
influence  of  iron.  It  is  quite  possible,  therefore,  ti»t  main 
by  causing  alterations  in  the  genera!  blood  state,  may  had 
optic  neuritis. 

;       Syphilitic  N euro- Retinitis  (Plate  11.,  Fig.  II.).— T1w|i 

.  sence  of  this  form  of  disease  is  determined  more  from  dw  |i 

vious  history  of  the  case  than  from  characteristic  appenaH 

presented  by   the  lesion,  and,  as  we  might  naturally  fci 

expected,  is  frequently  complicated  by  diseases  of  the  chtn 

In  the  choroid,  under  these  circumstance*,  •«  1^ 

U  the  pigment -cells  become  heaped  into  small  maMC^fMoa 
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ipg,  when  examined  by  the  ophthalmoscope,  the  ''appearance  of 
greyish  or  dark  dots  and  patches.  At  the  same  time  the  vitreous  vitreoiu. 
ondeiigoes  degeneration ;  it  becomes  clouded,  fluid,  and  occu- 
pied by  dark  flakes,  thus  shrouding  the  retina  from  our  view, 
aometimes  rendering  the  changes  going  on  in  the  optic  disc  and 
puts  around  obscure. 

Syphilitic  neuro-retinitis  commences  with  hyperaemia  of  the  Ophthaln 
and  venous  congestion  of  the  retina,  the  arteries  being  ^SJJi^Si. 
in  calibre  ;  and  the  papilla  soon  becomes  obscured 
\tf  a  cloud  fof  effusion.    The  course  of  the  retinal  vessels  is 
frequently  marked  by  a  greyish  film,  which  runs  along  the  out-  Fflm  roun 


of  the  vessels,  gradually  shading  off  into  the  healthy  retina. 
optic  disc  is  swollen  and  hazy,  the  haziness  extending  Optic  disc 
beyond  its  circumference  to  a  variable  distance  over  the  retina.      ^* 
Tliis  greyish  film  on  the  retina  is  seldom  uniform ;  but  as  in 
syphilitic  keratitis,  so  in  retinitis,  one  part  of  the  affected  struc- 
ture is  usually  more  hazy  than  another.    This  is  oflen  particu- 
larly the  case  near  the  axis  of  vision,  where  small  punctiform  Patches  is 
opacities  of  the  retina  are  noticed  in  syphilitic  inflammation  of 
this  structure  :  and  these  opaque  spots  undergo  rapid  alterations, 
often  disappearing  in  the  course  of  a  few  days. 

If  the  abnormal  action  continues  unchecked,  further  changes 
in  the  retina  become  developed,  for  as  the  exudation  becomes 
organized  the  tissues  involved  grow  opaque,  and  the  nerve 
structure  of  the  retina  is  destroyed,  a  white  glistening  patch 
appearing  in  the  place  of  the  originally  inflamed  tissue.  The 
vessels  passing  to  and  from  the  inflamed  patch  may  be  slightly 
congested,  but  this  is  by  no  means  a  constant  appearance  ;  the 
bloodvessels  can  seldom  be  traced  through  the  inflamed  area, 
as  the  tissue,  in  the  act  of  becoming  organized,  contracts  and 
obliterates  them.     Haemorrhages  are  not  of  common  occurrence  Hwnor- 

.    ^•_.     *  c       .■    •.•  rhage  not 

m  this  form  of  rctmitis.  common. 

Syphilitic  neuro-retinitis,  as  I  have  above  remarked,  is  in  Symptoms 
many  cases  preceded  by  iritis  and  irido-choroiditis,  so  that  we 
may  expect  to  meet  with  evidence  of  pre-existing  mischief  in 
these  structures;  nevertheless,  this  is  not  always  the  case,  for 
instances  undoubtedly  occur  in  which  constitutional  syphilis 
being  present,  the  poison  selects  the  papilla  and  retina  as  the 
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first  struclurc  for  attack  in  the  eye.     Under  any 
syphilitic  neuro- retinitis  having  cammenccd,  the  patient 
plains  principally  of  impairment  of  vision,  it  may  be  in  c 
both  eyes  ;  the  diminution  of  sight  may  be  sudden  or  may  ciwf 
on  veiy  slowly ;  it  not  uncommonly  has  periods  of  amcndnw^. 
and  then  becomes  worse  than  ever  again.     The  lield  of  v 
presents  spots  of  almost  total  blindness,  other  parts  bdni; 
paratively  normal ;  evidently  dependent  upon  the  disposition 
the  diseased  action  to  atfect  some  part  of  [he  nervous  tiuae 
the  retina  at  one  lime,  more  intensely  than   at  another,  tb 
altering  the  state  of  the  visnal  Qeld  from  time  to  tisic.    Wk 
sclerosis  of  any  part   of   the  retina  has  been  coropleicK  esB 
lisbed,  and  the  nervous  and  vasculai'  tissues  destroyvd,  dw  ^ 
remains  as  a  black  patch  in  the  visual  field.     Tbc  gon 
dimness  of  sight  is  in  must  instances  increased  by  the  cku) 
already  noticed  as  common  in  the  vitreous  in  caacs  af  d 

Prognosis. — The  prognosis  of  this  forni  of  neuCD-«ciW 
depends  very  much  upon  the  stage  of  the  disease  «t>m  fi 
brought  under  our  observation.  If  wc  discover  oo  gnat 
in  the  retina  or  choroid  our  prognosis  may  be  favourable^ 
to  the  hope  of  reatoring  sight.  But  the  disease  being  a 
■utional  one  is  apt  to  recur,  and  we  must  caution  our 
accordingly,  impressing  on  him  the  necessity  of  appl)'in|;  (9 
the  instant  he  discovers  any  retrogression  in  his  power  of  ^ 
When  once  dense  opaque  patches  tu\'e  formed  in  ibe  RUM 
need  hardly  say  we  can  entertain  no  hope  of  the  ci 
portion  of  the  nerve  regaining  its  functions. 

Treatment. — I  would  refer  the  reader  to  the 
already  made  regarding  the  treatment  of  syphilitic 
long-continued  and  carefully  managed  course  of  mjcTcarf  i^ 
am  convinced,  die  correct  licatment  for  cases  of  this  dSK 
tion.  Like  most  other  practiiioiiers,  1  hare  bad  my  leaMi 
doubt  as  to  the  necessity  for  administering  mercury  fcr 
relief  of  syphilis,  and  although  1  still  believe  it 
in  all  cases  to  cure  syphilis,  nevertheless  I  am  equally  M 
may  generally  destroy  the  passnig  eiftcl  of  syphilis  on  ibcl 
of  the  body  by  means  of  mercury,  and  lO 
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curative  efiects  of  this  drug  more  marked  than  in  cases  of 
syphilitic  retinitis. 

Inherited  Syphilitic  Neuro-Retinitis  generally  comes  inhbrttb 
in  infancy,  and,  unfortunately,  there  are  no  external  symp-  |^,I}*/ti1 


toms  to  mark  the  progress,  or  even  the  existence,  of  this  formid-  pomes  on 
aUe  disease ;  and  it  is  only  as  the  child  grows  older  that  his 
vision  is  discovered  to  be  defective.    He  is  then,  perhaps,  sup-  ^^^ 
posed  to  be  short-sighted,  or  to  have  some  affection  of  the  e>'es 
depending  on  dentition,  which  it  is  hoped  he   will  outgrow; 
vhereas  the  disease,   if  its   real  nature  were  recognized  and 
judiciously  treated,  might  very  possibly  be  alleviated,  and  the 
sight  saved.    The  importance  of  making  an  ophthalmoscopic 
eiamination  in  a  case  of  imperfect  vision  among  young  children 
cannot  be  too  strongly  enforced.    Should  patches  of  syphilitic 
inflammation  exist  in  the  eye,  we  must  at  once  resort  to  the 
treatment  I  have  recommended  in  cases  of  similar  afTections  of 
the  iris — namely,  mercurial  inunction,  or  the  administration  of 
the  iodide  of  mercur>',  together  with  tonics. 

Nephritic  ncuro-retinitis,  met  with  in  Bright's  disease,  is  a  Ncuro- 
subject  to   which   I    shall  return  when  considering  affections  Wright's" 
of  the  retina,  because  in  not  a  few  cases  of  the  kind  neuritis  di*«a»c- 
is  far  less  a  feature  of  the  disease  than  the  changes  observed 
in  lhcrclina<     As  Dr.  Cowers,  however,  remarks,  in  some  cases 
the  inflammation  of  the  optic  ner\e  predominates  over  the  other 
retinal  changes,  to  such  an  extent  that  it  may  appear  to  be  the 
only  alteration,  and  may  present  exactly  the  same  aspect  which 
is   common  to  papillitis,  the    result  of  intra-cranial   disease. 
A  careful  examination  will  show,  in  almost  all  cases,  signs  of 
retinal  degeneration ;  it  may  be  only  a  few  white  spots  in  the 
retina.     Small  hamorrhages  are  also  frequently  seen,  and  in 
many  cases  white  patches  and  filiform  haemorrhages. 

ATROPHY  OF  THE  OPTIC    PAPILLA. 

(Fig.  III.,Pl.'ite  i). — It  not  unfrequently  happens  that,  after  the  Atrophy 
optic  papilla  has  been  inflamed,  the  haziness  and  other  s>  mptoms  neuritis. 
of  neuritis  gradually  pass  away,  and  the  disc  assumes  almost  its 
liormal  appearance.    But  in  the  greater  number  of  such  cases  the 
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exudation  in  and  about  the  inflamed  disc  becomes  mc 
organized,  and  the  consequence  is,  from  ilie  pressure 
by  the  organiied  tissue  on  the  vessels  and  nerve  of  the 
they  become  atrophied. 

Under  these  circumstances,  we  frequently  find  that  the 
assumes  an  opaque  white  or  bluish-green  appearance, 
margin  of  the  disc  is  blurred  and  irregular,  and  often 
by  a  deposit  of  black  choroidal  pigment     The  retina)  wtety 
generally  diirunlshed  in  calibre  ;  the  veins  may  remain  morei 
less  tortuous ;  but  there  are  many  exceptions  to  this  condition  i 
the  vessels.     But  in  pronounced  cases  of  atrophy  of  the 
its   opaque  white  appearance  is  characteristic.     In  adw 
atrophy  the   papilla  is  usually  excavated,  a  condition  I 
refer  to  under  the  head  of  glaucoma. 

It  is  almost  unnecessary  to  remark  that  an  atrophied 
is  a  permanent  condition,  and  is  uninfluenced  by  treatment 


Tobacco  Amaurosis,  or  Atrophy  of  the  j 
Among  the  various  causes  which  give  rise  10  atrophy  of  d 
papilla,  t  must  refer  to  the  effects  of  excessive  tobacco  si 
too  often  combined  with  excessive  drinking.  1  fotmerijr  ki 
some  doubts  in  my  mind  as  to  the  supposed  deleterious  inftM 
which  tobacco  and  alcohol,  either  combined  or  separately,  fai 
upon  the  optic  nerve.  But  I  have  no  hesitation  now  in  X&rak 
with  Dr.  David  Webster,  of  New  York,  "that  the  ^NtK 
alcohol  alone,  or  of  alcohol  and  tobacco  combined,  may  prodoi 
impairment  of  vision  ranging  from  the  slightest  blurring  to  ta 
blindness."  The  following  are  the  characteristic  syiDptoot  i 
this  form  of  disease: — 

The  patient  usually  finds  that  his  sight  has  become  S) 
suddenly  enfeebled.  The  acuteness  of  vision  is  scnsiblfA 
nished.  the  patients  perhaps  being  scarcely  able  to  read  NM' 
or  lo  test  types,  while  in  some  cases  they  cannot  c 
even  the  largest  type.  A  sort  of  white  haie  seems  to  enfdi 
every  object,  and  improvement  generally  takes  place  tmnUl 
evening  or  on  duil  days,  the  haie  then  being  less  appua 
The  perversion  of  the  chromatic  faculty  is  marked.  YeUdWi  H 
and    green  are   often  confounded    with    each    oihoi.    Tk 
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patients  frequently  see  double  or  triple,  probably  on  account  Double 
%£  spasmodic  contractions  of  the  muscles  of  the  eye.    The  ^***<*°' 
pupils  are  not  alike  in  the  two  eyes,  one  being  generally  larger 
than  the  other,  and  often  irregular.    No  other  alteration  is 

in  the  exterior  of  the  eyes.    Ophthalmoscopic  exami-  Ophthalmo- 


scopic sunn* 
nation    m   early  stages  of  this  affection   often  demonstrates 


suffusion,  especially  in  the  vicinity  of  the  vessels.  The 
in  some  places  exhibit  spasmodic  contractions,  while 
tfie  veins  arc  tortuous  and  gorged.  This  disposition  is  observed 
to  be  more  marked  as  the  disease  becomes  prolonged,  and  then 
the  papilla  of  the  optic  nerve  is  pale  and  whitened.  De  Wecker, 
however,  states  that  he  has  never  seen  general  pallor  of  the  disc 
leading  to  atrophy  in  these  cases. 

From  the  above  statement  of  symptoms,  it  appears  that  DiagnotU, 
tobacco  and  alcoholic  amblyopia  is  an  affection  of  the  eye  apart 
from  atrophy  of  the  papilla  from  other  causes,  such  as  neuritis 
or  tabes.    Tobacco  amaurosis  may  even  be  completely  cured,  to 
letum  again  after  renewed  excesses  in  drinking  and  smoking. 

With  respect  to  the  pathology  of  this  form  of  atrophy  of  the  Pathology. 
papilla,  M.  Galczowski  says  that  "  it  is  due  to  a  kind  of  paresis 
of  the  longitudinal  muscular  fibres  of  the  arteries,  which  act  in 
dilating  them,  and  to  a  spasmodic  contraction  of  the  circular 
fibres  of  these  same  vessels.  The  blood  does  not  arrive  in  a 
sufficient  quantity  for  the  arteries,  while  the  veins  undergo  a 
kind  of  passive  stasis."  In  conformity  with  this  view,  a  colly-  Trtatment, 
hum  of  eserine  has  been  employed  as  a  means  of  inducing 
relaxation  of  the  spasmodic  contraction  of  the  arteries.  The 
tfficacy  of  this  agent  is  incontestable,  for  the  patients  are  some- 
liines  immediately  relieved,  seeing?  belter  during  the  whole 
period  that  its  action  continues,  while  its  daily  use  leads  to  a 
iensible  amelioration.  In  many  of  the  cases  large  doses  of 
bromide  of  potassium  have  produced  sensible  amelioration. 

To  sum  up  : — i.  The  disease  appears  as  a  consequence  of  Summary. 
I^rolonged  indulgence  in  tobacco  and  alcohol,  and  especially 
^ben  the  latter  is  taken  fasting  or  before  dinner.  2.  Had  food 
^d  a  wretched  condition  of  existence  predispose  to  its  develop- 
<hent.  3.  Complete  abstinence  from  alcoholic  drinks  and 
tobacco  during  several  weeks  or  months  is  an  indispensable 
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condilion  for  recovery.  4.  The  bromide  of  poussium  if  >  nT 
eflicadouE  remedy  :  and  the  eserine  collyrium  is  one  of  the  bed 
means  of  combating  the  visual  distuTbatice.  5.  Tbis  fom  <( 
atrophy  is  tractable  when  treated  at  an  early  period  ;  bui  law 
it  becomes  a  serious  afieciion,  which  cannot  be  relieved. 

Plumbic  Atrophy  or  the  Optic  Papiuji.  —  PuiRn 
labouring  under  the  influence  of  lead  poisoning.  ocwsioMllT 
suffer  from  optic  neuritis.  Amongst  the  ophthaimosct^c  tealuRt 
of  plumbic  neuritis  we  may  mention  the  small  amount  of  enxii 
tion  usually  present,  and  the  early  and  great  diminution  la  et 
of  the  arteria  and  vena  centralis.  The  choroid  does  not  appo.' 
to  be  in  the  least  implicated.  These  cases  of  plumbic  neviLi 
would  appear  generally  to  lead  to  complete  blindness. 

with  hypericmia  of  the  disc  and  retina,  followed  by  partial  hw' 
ness  of  the  disc,  extending  some  little  distance  QVtt  ttWRiiu- 
The  disc,  or  rather  the  outer  part  of  it,  as  1  gcMnJ  n*. 
becomes  pate  and  atrophied,  the  inner  half  retaining  it*  msai 
appearance. 

f  Atrophy  'of  Disc  in  Tabes  DORSAirs.— My  fricwd  Dc. 
Buzzard  insists  upon  the  importance  to  be  UtM'lkcd  M  1 
recognition  of  the  changes  that  occur  in  the  optic  £k  a 
cases  of  tabes.  The  more  carefully  these  changies  aic  itndici. 
the  more  frequently  will  they  be  found  in  that  nuinetou*  cbn 
of  ill-delined  cases  of  atrophy  of  the  optic  disc  wltklt  CORC 
under  the  cognizance  of  ophthnlmlc  surgeons.  A  pattcotapfAo 
to  us  complaining  of  dimness  of  sight;  on  examining  hi*  cjW** 
find  that  his  optic  discs  are  of  an  opaque  while  or  hIniah-KRM 
appearance,  the  retinal  vessels  frequently  being  UDdimintshed  m 
site.  Under  these  citcu  in  stances  we  should  invariably  tiiRi  M^ 
attention  lo  the  existence  or  otherwise  of  symptomi  o/tahe*.  U  , 
many  of  these  c.iscs  vrc  shall  find  that  the  patient's 
extremely  rontratled.  and  do  not  respond  to  the  1 
light,  we  then  apply  the  A'v'ilt-Kobertsun  test,  Thi 
sisis  in  mailing  the  patient  I'  rk  intently  ni  an  object  held di 
in  front  of  his  nose,     An  inordinate  jiower  of  accomnK 
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his  eyt,  while 

lens  for  any 

the  pupil  does 

told  to  look  allernately 


being  thus  called  into  play,  supposing  tabes  exists  the  pupils 
frequently  contract,  but  the  instant  the  patient  looks  at  a  distant 
object  they  resume  their  former  calibre,  and  do  not  respond  to 
the  stimulus  of  light. 

Dr.  Buijard  recommends  the  ophthalmoscope  as  a  convenient 
mode  of  using  this  test.  The  patient  should  be  directed  to 
look  over  your  shoulder  at  some  object  in  the  distance.  With 
the  ophthalmoscopic  mirror  you  then  cast  a.  strong  light  upon 
e  time  you  watch  through  a  convex 
the  siie  of  the  pupil  Supposing  that 
)  light,  the  patient  may  next  be 
lant  object,  and  at  one  almost  in 
ivith  it,  but  within  a  short  distance  of  his  eye.  Uniform  Qphih^li 
illumination  of  the  surface  of  the  eye  should  be  maintained  ""'"■ 
during  the  continuance  of  the  examination,  and  the  diameter  of 
the  pupil  watched  as  the  patient's  gaie  is  shifted  from  a  distant 
to  a  near  object.* 

Dr.  Iluizard  explains  this  symptom  in  cases  of  tabes,  by 
reference  to  the  fact  that  the  movements  of  the  iris  are  of  two 
kinds,  reflex  and  voluntary.  Reflex  action  is  exhibited  as  con- 
striction of  the  pupil  in  consequence  of  the  stimulus  of  incident 
light  upon  the  retina.  It  is  this  reflex  movement  which  is  so 
frequently  impaired  in  cases  of  tabes.  The  contraction  of  the 
pupil  which  accompanies  that  of  accommodation  for  near  objects 
is  a  voluntary  action,  and  is  unimpaired  in  a  large  number  of 
cases  of  tabes. 

It  is  almost  unnecessary  to  remark,  that  hardly  a  day  passes 
in  the  out-patient  department  of  an  ophthalmic  hospital  without 
meeting  with  cases  of  impaired  vision,  which  on  ophthalmoscopic 
examination  reveal  to  us  an  opaque  while  or  bluish  disc  with  a 
clear  and  sharply  cut  outline ;  and  in  many  of  these  cases  the 
vessels  arc  undiminished  in  size.  Dr.  Buzzard  is  disposed  to  Nmriiu 
think  that  this  condition  of  the  disc  is  due  to  sclerosis,  and  "ub^' 
differs  from  the  atrophy  consequent  on  neuritis  in  that  the  latter 
is  frequently  marked  by  traces  of  effusion  about  the  disc,  the  edges 

"Clinical  Lectures  on  UiseaMS  of  the  Nervous  System,"  bv  T. 
rd,  M,D.,  p.  ij8.     Churchill.  tSSs, 
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of  which  arc  blurred.  After  ncuritb  the  central  artery  is  lAM 
diminished  in  calibre,  and  the  veins  may  retain  more  crleBrf 
the  tortuosity  by  which  they  are  characterised  vrhen  tbc  4 
b  swollen.  I  am  inclined,  however,  Eo  the  opinion  tlui  ift 
many  cases  of  tabes,  if  examined  before  atrophy  of  the  ilisc  bs 
taken  place,  a  swollen  and  inflamed  condition  of  the  pApilh 
will  be  found,  I  am  certain  that  I  have  seen  instantes  d 
neuritis  in  which  well -developed  symptoms  of  tabes  existed,  U 
which  have  ultimately  passed  on  into  a  condition  of  atmp 
such  as  that  described  above  by  Dr.  Buziard  as  charaaini 
of  tabes.  Moreover,  in  cases  of  tobacco,  lead,  and  ni.ilw 
atrophy  of  the  disc,  wc  frequently  see  the  vessels  undiminisJl 
in  size,  and  appearing  as  if  applied  against  an  opaque  white  dj 
with  a  sharply  defined  outline. 

I  have  already  stated  that  it  is  impossible  for  a 
the  ophthalmoscope  to  determinefrom  the  appearances  pi 
by  an  tndamed  optic  disc  the  cause  which  has  produce!  fl 
papillitis.  And  1  believe  It  is  equally  impossible  for  us  U>  di 
mine  from  the  appearances  presented  by  an  atrophied  disc  t 
.  pathological  changes  which  have  led  to  this  condition, 
if  with  impaired  sight  we  lind  atrophy  of  the  disc  and  d 
Argyll -Robert  son  pupil,  it  is  most  probnble  that  tabes  is  t 
disease  from  which  the  patient  suffers.  The  diagnosb  b  0 
firmed  if  the  patient  has  lightning  pains,  want  of  [utellaf  R 
action,  paralysis  of  one  or  more  of  the  ocular  muscles,  or  I 
peculiar  gait  of  tabes.  Dr.  Buizard  insists  forcibly  Ml  ibc  I 
that  in  instances  of  tabes  intense  pain  in  the  head  b  not 
n  symptom,  suggestive,  as  he  remarks,  of  (lie  pno 

I  intra-cranial  tumour.*    Tlie  pathological  condiitooi  V 

o  sclerosis  are  obscure,  \ 

i  of  cerebral  tumours,  pc 

It  expect  ti 


atrophy  of  the  disc  ii 


of  tabes. 
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CHAPTER  XII. 

Excavation  of  Optic  Disc^Glaucoma — Pathology — 

Symptoms —  Treatment, 

BirORE  entering  upon  the  subject  of  glaucoma  it  is  necessary 
to  make  a  few  remarks  upon  the  excavation  of  the  optic  disc, 
vliich  so  constantly  attends  this  form  of  disease.  And  further, 
to  observe  that  the  term  glaucoma  includes  a  series  of  symptoms 
wluch  may  be  produced  by  various  causes. 
Excavation  of  the  Optic  Nerve.— In  this  condition  of  the  Excava- 

TION  OP 

puptlla,  if  the  direct  ophthalmoscopic  method  be  employed,  and  Omc 
dK  vessels  at  the  margin  of  the  excavated  disc  are  accurately  ^**^"- 
kept  in  focus,  their  continuation  over  the  papilla  cannot  be  s^c 
dbtinctly  seen  till  the  accommodation  of  the  observer's  eye  is  *^""*"*^ 
the  vessels  on  the  disc  being  on  a  plane  posterior  to  method. 


of  the  retina.  By  the  indirect  method,  in  deep  cupping  indirect 
of  the  optic  disc,  the  floor  of  the  pit  can  be  seen  below  the  ^Imixutii 
kvd  of  the  fundus  by  moving  the  objective  lens  slightly  from 
ade  to  side.  The  margin  of  the  disc  will  move  in  the  same 
Election  as  the  lens,  at  a  greater  rate  than  the  floor  of  the  disc, 
lad  win  present  the  appearance  of  actually  moving  to  and  fro 
•teriL* 

Causes. — Excavation  of  the  optic  nerve  may  arise  from  various 
causes ;    and   first,  from   glaucoma,   or   pressure   excavation ; 


*  "How  to  Use  the  Ophthalmoscope,"  by  Edgar  Brown,  Surgeon 
^  the  Liverpool  EjFe  Infirmary,  p.  86. 
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secondly,  from  congenital  maUbnnatioT 

of  the  optic  ncn-e. 


.  Id 
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lirdly,  from  >iki{*I^| 
glaucontatou)  act-      I 


papilla  in  *■"■  ■''^-  vation,  ihc  wholc  of  ihe  di« 

^b  ^^  V^M^T^  overhanging ;   this  condiiix 

^^H  rV'*'    IXj  margin   of   the   disc,  ttmi- 

^^H  mWl^tti^^^^^^^       shaped     extremities.     Tfccy 

^^1  ^      n — ^S^  ^V    ^^'"  '**  P-''**  f"*^™  ^''^  funilui 

^^B  of  the  disc,  and  then  suddtnlj 

^H  to  disappear  ;  isolated  portions  of  them  caa  be  seen  towKii 

^M  the  centre  of  the  disc,  dim  and  out  of  focus  (Fig.  49).    Tlie 

^H  colour  of  the  optic  disc  is  dunked 

^H  Fic.  50.  to  a  bluish  or  greoiisb-gity  ■ 

^^P  ^^^^  ^^^^^1      white    colour,    and    it    ts  sc* 

^^L  ^^^^Lt..^^l^^^B      rounded  by  a  halo  of  pir- 

^^^^^^_  ^^^IB^^^^^^^  exposed    sclerotic. 

^^^^^^^^^       ^^^^^^^V^  important  to  remember  thai  u 

^^^^^^H        flH^W  cases  of  glaucoma  not  onlT  is  tb 

^^^^^^^  disc  excavated,  but.  frora  inirs 

^  ocular  pressure,  atrophy  of  the  optic  nerve  ia  ks  ooihUM  * 

^^  pathological  condition. 

^F>.  In  con-  3-  I  n  cases  of  excavation  of  the  papilb  ariang  frotji  tmfen' 

Sfemia.     '^  malfornialion,  the  whole  of  the  disc  is  seldom  involved:  i^ 
lioBv  ]  have  seen  congenital  cases  in  which  the  entire  disc  was  coff*^. 

with  the  exception  of  a  narrow  border  at  its  circumfercnM 
that  its  choroidal  edge  was  normal,  and  within  ihb 
if  the  papilla,  the  remainder  of  it  being  excavated.    Butibe' 
cases  are  rare,  compared  with  the  number  of  coa)rcninl  oM 
I   which    ordy  a  comparatively  small  poctioD   of  tho  ^ 
rolved  in  the  eiccavation.    The  depression  of  the  optic  * 
s  surrounded  by  a  reddish 


that 
^L  ofthi 

^H  case! 

^L  « 


ider  these  cireumstances  is 
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the  edges  of  the  cup  are  usually  slightly  sloping.  With  the  ex- 
ception of  the  excavation  of  a  portion  of  the  disc,  the  fundus 
of  the  eye  is  healthy,  and  its  tension  normal.  Malformations  of 
this  description  do  not  necessarily  give  rise  to  any  subsequent 
changes  in  the  eye. 

3.  Lastly,  excavation  of  the  disc  arising  from  atrophy  and  3.  Inatwphjr 
retraction  of  the  optic  nerve  is  marked  by  atrophy  of  the  ele-  "  ^^  ~ 
ments  of  the  optic  nerve  so  that  the  colour  of  the  papilla  is 
changed  to  a  greyish-white  tint.  In  the  atrophic  form  of  exca- 
v.ition  there  is  a  comparatively  slight  amount  of  depression  of 
the  papilla,  its  sides  sloping  down  gradually  from  the  circum- 
fvronce  towards  its  centre.     The  vessels  may  therefore  usually  , 

b;  traced  throughout  their  extent  [  but  when  the  branches 
coursing  over  the  fundus  of  the  eye  are  in  focus,  those  passing 
over  the  disc  will  appear  slightly  out  of  focus,  until  the  accom- 
modation of  the  observer's  eye  is  altered  ;  cupping  of  the  optic 
disc  due  to  atrophic  excavation  can  only  be  made  out  weii  by 
means  of  the  direct  method  of  examination. 

Glaucoma.— We  mayproceed  to  consider  the  subject  of  glau-  CLii-coj 
coma  under  three  heads  :— I.  Glaucoma.    2.  Glaucoma  simplex. 
3.  Secondary  glaucoma." 

I.  Glaucoma. — In  this  form  of  disease  the  morbid  pheno- PaihsUv 
mena  depend,  according  to  Professors  Stellwag  von  Carion  and 
Uonders,  on  neurosis  of  the  vaso-motor  nerves  of  the  eye  and 
hardening  of  the  sclerotic;  which  latter  condition  they  suppose 
may  lead  to  dimmished  exhalation  or  transudation  of  serous 
fluid  from  the  globe  of  the  eye. 

Section  of  the  fifth  pair  of  nerves  causes  excessive  softness  incraM 
of  the  globe  of  the  eye,  and,  on  the  other  hand,  excitation  of  these  J^^IJ^ 
nerves  causes  an  augmentation  in  the  amount  of  serous  fltiid  •"*"■ 
contained  in   the   vitreous,   and   so    increases  the  intra-ocular 
tension.     Supposing,  therefore,  that  excitation  of  the  fifth  nerve 

•  Acute  glaucoma— glaucoma  falmidana — fium  a  clinical  point  o[ 
view,  is  belter  considered  under  the  heading  of  serous  choroiditis.  It 
ditTen  £o  completely  in  its  symptoms  from  lho»  cases  of  glaucoma 
which  we  so  constantly  meet  with  in  practice,  that  it  seems  10  me  rather 

bleftding  to  descritw  il  uniter  this  heading. 
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occurs,  and  the  quantity  of  serous  fluid  conUined  in  the  n 
is  increased,  if  the  tissues  of  the  eye  at.  times  undergo 
hardening,  these  conditions,  either  singl;  or  combined,  migU 
lead  to  increased  intra-ocular  pressure.*    The  injection  ulafc* 
drops  of  fluid  into  the  choroid  or  vitreous  causes  the  glohttf 
the  eye  to  become  of  stony  hardness.     It  is  this  (act  v 
strongly  influences  my  ideas  regarding  the  pathology  of 
coma,  and  which  best  explain   the  symptoms  of  acute 
choroiditis   (p.   302).     And   when   ise  consider   that   tb«  \ 
phatics  and  veins  of  Ihe  choroid  and  ciliary  body  leave  tbe 
by  means  of  a  few  large  branches,  which  pierce  the 
obliquely,  we  can  understand,  if  abnormal  innervation  cf 
vessels  constituting  the  vascular  layers  of  the  choroid  tcad 
rapid  serous  eRusion  within  the  outer  casing  of  tbe  ejv,  I 
the  pressure  outwards  exercised  by  the  eiKcess  of  fluid  wi 
the  eyeball  must  compress  the  veins  and  limphalics  agsiut 
sclerotic  as  tliey  pass  through  it.     When  distension  of  tkct 
ball  is  thus  once  produced,  it  tends  to  maintain  and  to  incn 
itself,  and  so  excessive  tension  of  the  globe  is  established,  t 
its   weakest   part,  the  optic   disc,  is   thrust  backirards.    Tl 
nerve  influences  have  much  to  do  with  certain  cases  cif  jL 
coma  seems  evident  from  the  number  of  cases,  especUUjr  am 
people  under  forty-five  years  of  age,  who  attribute  their 
sight  to  intense  anxiety,  or  to  disorders — it  may  be  ovcr-iod 
gence — of  the  grosser  passions. 

Dr.  Priestley  Smith  argues  that  glaucoma  may  depend  itf 
either  an  increasing  size  of  the  lens  (senile),  or  upon  any  dk 
tion  of  the   ciliary  body   by  which   the  circumlenlnl  SpKC 
diminished,  so  that  the  passage  of  fluid  from  the  vitreous  to  ^ 
aqueous  chamber  is  interfered  with,  and  glaucomatous  symptaM 
result.     Dr.  Smith  remarks  that,  i(  the  circumlciual 
obstructed,  "  the  escape  of  fluid  from  the  vitreous 
retarded,  the  vitreous  chamber  becomes  over-tilled,  Ihe  Ifluol 
its  suspensory  ligament  advance,  pushing  the  ciliary  _ 
against  the  periphery  of  Ihe  iris,  the  periphery  of  the  iris  »if^ 

*  Donderj    on   Cbucomn,  Report  on    the  Heiddbetx  QphlW*^ 
logical  CongriBs,  Ofhlhaimn  Kn'inj,  yiii.  W.  p.  139, 


GLAUCOMA.  343 


itself  to  the  posterior  surface  of  the  cornea,  the  angle  of  the  Patliology 
anterior  chamber  (Fig.  3)  is  closed,  and  glaucoma  is  established. 
Tbeiiy  as  the  pressure  rises,  a  passive  hypersemia  is  set  up,  in  a 
mamier  which  is  explained  by  Dr.  A.  Weber/'  who  holds  that 
the  ciliary  processes,  becoming  swollen  from  various  causes, 
push  the  iris  forwards,  and  so  start  the  glaucomatous  state. 
With  reference  to  this  theor>',  one  is  disposed  to  inquire  why 
ghucoma  is  not  more  frequently  found  among  aged  people, 
supposing  it  depends  upon  senile  increase  in  the  size  of  the  lens. 
Recent  anatomical  and  pathological  researches  have  done 
mnch  to  demonstrate  the  importance  of  the  structures  (lym- 
phatic spaces)  forming  the  angle  of  the  iris  (Fig.  3)  through 
iriiich  serous  fluid  passes  outwards  from  the  interior  of  the  eye. 
In  not  a  few  specimens  taken  from  glaucomatous  eyes  Fontana's 
qnces  and  Schlemm's  canal  have  been  found  occluded,  and 
so  it  is  assumed  the  escape  of  fluid  through  this  channel  might 
have  been  prevented.  Supposing,  however,  that  the  anterior 
lymph  path  (Fig.  4)  had  been  only  partially  closed,  from  the 
cfiects  of  previous  inflammation  extendinj^  from  the  iris  or 
€iliar>'  body,  the  escape  of  serum  from  such  an  eye  would 
be  retarded,  increased  tension  of  the  globe  would  probably 
follow,  and  so  augmented  pressure  and  obstruction  to  the  lym- 
phatic and  venous  circulation  from  within  the  eye  outwards. 
Under  these  conditions,  in  a  case  of  passive  glaucoma  a  slight 
cscess  of  cflusion  might  at  any  time  give  rise  to  paroxysms  of 
glaucoma.  With  reference  to  these  ideas,  however,  so  high  an 
authority  as  Dr.  A.  Alt  remarks,  that,  after  a  large  and  careful 
investigation,  it  is  impossible  to  say  that  we  are  as  yet  in 
possession  of  an  anatomical  explanation  of  the  cause  of  the 
array  of  symptoms  to  which  we  apply  the  clinical  name  of 
glaucoma.  Dr.  Alt  adds,  that  Knies  thought  to  have  found  this 
cause  in  the  obliteration  of  Fontana's  spaces,  but  "  he  has  gone 
beyond  the  mark,  since,  as  many  have  already  proven,  this 
obliteration  is  often  found  without  having  caused  glaucoma,  and, 
on  the  other  hand,  is  frequently  wanting  in  glaucomatous  eyes." 
I  have  little  doubt  that  symptoms  of  glaucoma  may  sometimes 
be  caused  by  a  swollen  lens  pressing  upon  the  angle  of  the  iris, 
or  by  occlusion  of  the  lymphatic  spaces  in  this  locality-    The 
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more  carefuUj'  we  study  the  subject,  however,  the  dearei  « 
becomes,   "that  glaucoma  is  a  symptom,  or  presents  cmiffl 
symptoms,  which  may  be  caused  by  various  pathological  clunso 
in  the  eye."    And  to  apply  appropriate  remedies,  we  mtnt  > 
deavour  rightly  to  comprehend  (lie  nature  of  the  causes  *  J 
case  which  have  produced  thcsj'mptoms  of  glaucoma. 

Symptoms. — Glaucoma  is  moat  Commonly  met  with  in 
people,  and  is  more  frequent  among  women  th.in  men.  la 
first  instance,  the  patient  complains  of  advancing  prcsbyopi* 
■  he  finds  that  month  after  month  he  has  to  increase  the  distBi 
bettveen  the  eye  and  the  book  he  may  be  reading,  in  order  to  a 
the  letters  distinctly.  The  reason  of  this  is,  that  the  powwi 
accommodation  is  in  a  measure  destroyed  by  changes  goit 
on  in  the  choroid,  which,  though  hardly  sufficient  to  cause  •) 
greatly  increased  tension  of  the  globe  (p.  iS),  may  ni 
affect  the  ner\'es  of  the  ciliary  muscle,  so  that  il 
act  efficiently  on  the  lens,  and  render  its  anterior  sui£uc  uri 
ciently  convex  to  bring  divergent  rays  of  light  to  a  focva  on  i 

I  The  patient  also  complains  of  defect  of  sight,  which  may  I 
found  to  be  partly  due  to  contraction  of  the  outer  pan  ofti 
field  of  vision.  This  is  caused  by  the  compression  to  whidi  ll 
peripheral  parts  of  the  retina  arc  subject,  as  well  as  their  distan 
from  the  blood  supply,  which  is  checked  sooner  at  the  peripba 
than  at  the  central  portion.  By  carefully  examining  the  njdci 
the  patient's  eye,  tve  shall  probably  discover  that,  not  onlr  I 
his  field  of  vision  contracted,  but  very  probably  thai  txtok 
portions  of  the  retina  are  not  sensitive  to  the  stimulus  of  ligbt. 
On  inquiry,  we  shall  find  that  our  patient  has  suffered  (« 
uneasiness,  and  often  from  a  considerable  amount  orpalii,rf  i 
periodic  character,  situated  over  the  eyebrow  and  along  tbtaJ 
of  the  nose.  This  pain,  which  is  due  to  exacerbation  of  tl 
choroidal  congestion,  and  consequent  augmentation  of  tbelfl 
sion  of  the  eyeball,  usually  comes  on  towards  evcning,aBdlifl 
for  a  few  hours,  the  patient's  sight  becoming  misty  duiipt  dl 
paroxysm.  The  degree  and  character  of  this  pain  are ' 
in  some  cases  it  is  very  intense,  while  in  many  instance*  H 
trifling.     Another  symptom,  noticed  ut  an  early  period  of  t 


complaint,  is  that  the  patient  sees  a  halo  surrounding  the  fiame  H 
of  a  candle,  or  oilier  luminous  object  in  front  of  him. 

In   the  early  stages  of  glaucoma  ihe  tension  of  the  eyeball  is 
only  slightly  increased,  and  this  is  most  apparent  towards  even- 
ing ;  subsequently,  the  increased  tension  becomes  permanent,  T< 
and  varies  according  to  the  stage  of  the  disease.     We  shall 
probably  notice  several  enlarged  veins  coursing  over  the  scle-  Ui 
rotic.     The  aqueous  alters  in  colour,  rendering  the  fibres  of  the 
iris  indistinct.    The  state  of  the  pupil  will  be  found  to  vary 
according  to  the  progress  which  the  affection  has  made  ;  at  an 
early  stage  it  acts  sluggishly  on  the  stimulus  of  light,  but  as  the  Pi 
disease  advances  It  gradually  becomes  less  active,  until  at  length  " 
it  remains  widely  dilated  and  insensible  to  light. 

On  making  an  ophthalmoscopic  examination,  the  vitreous  will 
be  discovered  to  be  somewhat  hazy,  and  the  retina  hyperaanic, 
with  its  veins  tortuous  and  deeply  congested.    The  arteries  in  R 
the  early  stage  of  the  disease  are  normal,  and  subsequently  di 
perhaps  slightly  contracted  ;  In  both  sets  of  vessels  a  distinct 
pulsation  will  be  noticed,  or,  if  it  does  not  already  exist  in  the  Pi 
arteries,  it  may  be  induced  by  slight  pressure  with  the  finger  on 
the  eyobalL    The  optic  disc  is  cupped. 

In  the  majority  of  cases  of  glaucoma  these  symptoms  continue 
for  months,  and  often  for  years,  the  patient's  sight  in  the  mean- 
time gradually  failing.  It  is  because  glaucoma  is  generally 
unaccompanied  by  congestion  of  the  ciliary  zone  of  vessels  or 
other  verj- marked  symptoms,  that  its  nature  is  often  overlooked 
until  irreparable  mischief  has  been  done. 

But  in  no  inconsiderable  number  of  cases  of  glaucoma,  these  P 
symptoms  having  lasted  for  a  longer  or  shorter  period,  become, 
perhaps,  suddenly  augmented,  it  may  be  in  a  single  night ;  the  A 
tension  of  the  eyeball  increases,  the  pain  is  intense,  and  the  iil 
ciliary  zone  and  vessels  of  the  conjunctiva  are  deeply  injected. 
The   patient's    cornea    becomes    hazy,   and    its    sensibility   is  p 
diminished  from  compression  of  the  ciliarj-  nerves.    The  dim-  " 
ness  of  vision  increases,  the  pupil  is  dilated  and  stationary;  the  P 
lens  is  apparently  of  a  green  colour.    This  last  appearance  t, 
arises  from  the  lens  itself  assuming  a  yellowish  hue,  while  the 
s  becomes  of  a  bluish  tint,  the  combination  causing  the 
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greenish-yellow  colour,  which  at  one  time  « 
pathognomonic  of  glaucoma,  and  gave  rise  ii 

If  now  the  eye  be  examined  with  the  ophihal 
cornea  and  lens  remaining  sul^ciently  transparent  to  a 
the  rays  of  light  reaching  its  fundus,  the  retinal  veins  will  bc^l 
seen  10  be  tortuous  and  greatly  congested  ;  thcy  a 
beaded,  from  the  formation  of  varicosities.  The  calibre  tJ  ll 
arteries,  on  the  other  hand,  is  contracted,  and  a  pulsat 
be  noticed  in  both  sets  of  vessels.  The  fundus  of  the  eye  is 
brick-dust  colour,  owing  to  the  capillaries  of  the  1 
choroid  being  uniformly  congested  ;  and  spots  of  extrai'asated 
blood  arc  not  uncommonly  noticed  both  in  front  and  behind  llie 
lamina  vitrea.  As  the  disease  advances  the  dioptric  medik 
become  haiy,  and  it  may  be  impossible  to  see  the  further  chat 
that  lake  place  in  the  fundus  of  the  eye.    The  ncn-e  elements  i| 

I   the  papilla  becomes  atrophied,  and  the  disc  is  deeply  cuppe 
the  lamina  cribrosa  protruding  backwards,  so  as  to  occupjr  j 
plane  posterior  to  that  of  the  sclerotic.     A  few  days, 
hours,  may  complete  the  picture  of  glaucoma.    But,  as  : 
rule,  a  remission  in  the  symptoms  takes  place,  and  a  su 
of  such  attacks  follow  at  longer  or  shorter  intervals,  until  t 
eye  is  destroyed.     The  disease  having  run  its  course,  the  p 
usually  abates,  but  the  eye  is  lost  as  an  organ  of  vision. 

a      2.  Glaucoma  Simplex  is  a  very  insidious  disease.   The  e 
appearance  of  the  eye  is  probably  unaffected,  as  are  also  the  ic 
and  refractive  media.    The  patient  complains  of  little  orm 
and  the  only  constant  symptoms  noticed  are  the  steadily  ir 
ing  presbyopia,  which  after  a  lime  convex  gUs 
moreover,  there  is  contraction  of  the  field  of  vision,  together 
augmented  tension  of  Ihc  eyeball,  which,  though  scarcely  p 
ceptibic  at  the  commencement  of  the  attacks,  becomes,  after* 
time,  a  marked  feature  in  the  case. 

The  changes  in  the  fundus  of  the  eye  progress  at  an  equiva 
rate,  and  frequently  in  both  eyes  at  the  same  time  ;  thcy  il 
much  the  same  as  those  above  described,  and  the  tt 
the  disease  is  similar — namely,  stony  hardness  of  the  j^ol 
dilated  pupil,  opaque  lens,  a  haiy,  anaesthetic  condidoD  of  4 
cornea,  and  total  loss  of  vision. 
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3.  SecoHditry  ClaucotiM,  as  I  have  before  remarked,  may  3 
follow  various  diseases  of  the  eye;  a.s,  for  instance,  cases  of' 
cyclitis,  occlusion  of  the  pupil,  diffuse  keratitis  and  anterior 
staphyloma  of  the  sclerotic.  It  occasionally  occurs  after  wounds 
of  the  lens,  or  from  Irritation  induced  by  the  presence  of  a 
dislocated  lens  in  the  vitreous  chamber.  Lastly,  we  sometimes 
meet  with  cases  of  glaucoma  following  hjemorrhage  into  the 
retina  and  choroid.  The  glaucomatous  changes  in  the  eye, 
under  these  circumstances,  pursue  precisely  the  same  course  as 
1  have  already  described — the  hardness  of  the  globe  of  the  eye 
and  cupping  of  the  optic  disc  being  characteristic  of  the  disease. 
But  one,  or  frequently  more,  large  patches  of  blood  in  the  retina 
point  plainly  to  the  existence  of  diseased  vessels,  the  glaucoma- 
tous symptoms  being  secondary  to  those  of  hsemorrhage. 

PregnosiS' — The  prognosis  in  cases  of  glaucoma  cannot  be  t 
doubt&I.  In  time  it  is  sure  to  lead  to  blindness  of  the  affected 
eye,  and  in  all  probability  the  other  eye  will  follow  in  the  same 
course  if  the  disease  be  allowed  to  run  on.  Provided,  however, 
the  glaucoma  is  in  its  premonitory  stage,  and  the  intervals 
between  the  attacks  of  pain  and  other  symptoms  are  well 
marked,  we  may  hope  10  stay  the  progress  of  the  disease. 

Treatment.— '^\Cn  regard  to  the  treatment  of  glaucoma,  there  : 
can  be  no  doubt  whatever  that,  unless  in  certain  cases,  to  which  ] 
I  shall  subsequently  refer,  iridectomy,  if  practised  sufficiently  s 
early,  may  arrest  the  further  progress  of  the  disease.  In  making 
tills  assertion,  it  must  be  clearly  understood  that  by  iridectomy 
I  do  not  mean  simply  excision  of  a  portion  of  the  iris,  however 
large  it  maybe; — the  operation  consists  in  the  successful  removal  1 
of  a  section  of  the  iris,  together  with  its  ciliary  attachnients.        [ 

I  have  alway  deprecated  the  hasty  performance  of  so  serious  r 
an  operation  as  iridectomy,  a  proceeding  which  has  without 
doubl  been  resorted  to  with  too  great  freedom  by  some  surgeons. 
Mr.  Hancock,  as  far  back  as  the  year  1S60,  remarked  that, 
"  from  the  situation  in  which  Von  Graefe  makes  his  incision  1 
believe  that  he  at  the  same  time  cuts  through  the  ciliary  muscle, 
whence  the  success  of  his  operation  ;  and  i  quite  expect  that  in 
process  of  time  it  will  be  found,  that  the  extent  of  this  incision 
may  be  materially  diminished,  and  the  tearing  away  of  the  iris 
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altogether  dispensed  with."  It  is  rcmarkabletliat,tweiil)rj6ia 
after  this  opinion,  M.  De  Wecker  writes  that,  "although  it  is' 
possible  that  I  shall  during  the  whole  course  of  my  professon 
life  perform  excision  of  the  iris,  a.%  being  the  most 
operation  agninst  glaucoma,  I  am  convinced  that  wiih 
progress  of  knowledge  some  other  proceeding,  more  simple 
essentially  more  logical,  will  be  substituted."  It  seems  to 
rather  more  to  the  point  to  endeavour  to  define  the  dut 
cases  in  which  iridectomy  should  be  performed,  and  Ilm 
determine  the  treatment  best  adapted  for  the  relief  of  insan 
of  filaucoma  in  which  this  operation  is  uncalled  for. 

I  must  reiterate  my  opinion  that,  in  instances  of  acute  sen 
choroiditis  or  "glaucoma  fulminans"  iridectomy  sboold 
perfonned  without  an  hour's  delay.  From  the  insUni  *e 
the  p.itient  eserine  should  be  freely  applied  to  llic  eye,  and 
iridectomy  done  as  soon  as  possible. 

In  cases  of  glaucoma,  other  than  those  of  Imunatic  oi^ 
or  of  the  hamorrhagic  form,  but  in  which  the  tcnskxi  of 
globe  is  much  increased  and  the  paroxysms,of  pain  are  sc* 
eserine  should  be  freely  employed,  and  then  the  sooner  an  M 
tomy  is  performed  the  better. 

On  the  other  hand,  if  the  symptoms  of  glaucoma,  >Un 
marked,  are  not  urgent,  eserine  (of  llie  strength  of  gra.  ij  td 
eserine,  water  5j)  should  be  applied  to  the  surface  of  the  coo}! 
liva  once  a  day.  and  if  the  circumorbital  pain  inocaaOi  xm 
three  times  during  the  twenty-four  hours.  This  mnoil 
especially  applicable  to  the  case  of  companttjvdy  jo 
women,  who  have  undergone  great  mental  anxiety  or  pirf 
have  now  under  my  care  several  cases  of  this  kind  in  •) 
both  e>'cs  were,  so  far  as  I  can  judge,  e«]ually  affected  ;  ia 
eye  I  have  performed  iridectomy,  and  subsequently  mote  i 
one  sclerotomy,  in  the  other  simply  used  eserine.  The  Vjt 
operated  on,  as  far  as  my  experience  at  present  cxtoidt, 
remained  the  better  of  the  two. 

Iridectomy  should  not  be  petfonned  in  ibis  Luter  d«H 
cases,  because  it  frequently  happens  that  in  nibuule 
com.T  the  patient's  sight  under  the  use  of  eserine  will  n 
practically  good  for  years ;  and  the  operation  of  iridec 
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■even  if  performed  in  the  most  perfect  manner,  is  nnt  without  its 
attendant  evils.  In  the  first  place,  in  spite  of  all  we  can  do, 
a  lag  of  the  iris  or  ciliary  body  may  btcome  entangled  in  the 
wound,  and  set  up  sympathetic  irritation  in  the  other  eye. 

Beyond  this,  my  experience  teaches  me  that,  after  performing 
iridectomy  for  the  relief  of  glaucoma  in  one  eye,  the  other  eye 
becomes  more  disposed  than  it  otherwise  might  be  to  glaucoma. 
On  this  subject  I  cannot  do  belter  than  refer  to  the  recently 
expressed  opinions  of  Drs.  C.  R.  Agnew  and  D.  Wcbsier,  of 
New  York.     These  surgeons  remark*  ; — 

"An  operation  for  the  relief  of  acute  glaucoma  in  one  eye  Ef 
inay  quickly  be  followed  by  an  attack  of  the  same  disease  in 
the  other.  Von  Graefe,  who  first  performed  the  operation  of 
iridectomy  for  ihe  cure  of  glaucoma,  also  first  observed  and 
described  the  complication  of  which  we  speak.  In  his  experience 
the  fellow-cye  was  attacked  within  fourteen  days  after  the  opera- 
lion  on  the  first  in  about  thirty  per  cent,  of  the  cases  in  which 
the  operation  was  done  for  primary  inflammatory  glaucoma  ;  it 
sometimes  occurs  after  an  operation  for  chronic  glaucoma.  In 
fact,  it  is  not  safe  to  operate  upon  one  eye  for  glaucoma  of  any 
kind  without  previously  warning  the  patient  thai  the  second  ej'e 
may  be  attacked  within  a  few  days,  or  even  a  few  hours,  after 
the  operation.  The  patient  invariably  attributes  the  .attack  in 
the  second  eye  to  the  operation  upon  the  first,  and,  if  not 
informed  beforehand  of  the  possibility  of  its  occurrence,  will  be 
very  hkely  to  blame  the  surgeon  for  withholding  his  knowledge 
of  such  liability. 

"  It  is  now  very  generally  conceded  that  the  attack  of  acute 
glaucoma  excited  in  the  fellow-eye.  in  such  cases,  is  not  a  true 
sympathetic  inflammation.  It  is  believed  rather  that  anxiety  of 
niind,  the  excitement  attendant  upon  an  operation,  the  hyper- 
■jtmOi  ot  the  eyeball,  caused  by  the  administration  of  ether,  and 
the  shutting  up  of  an  eye  with  a  bandage,  are  sufficient  to 
awaken  an  acute  attack  in  an  eye  already  predisposed  to  glau- 
coma.   And  it  is  i:\it  to  infer  that  an  eye  which  has  shown  no 
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s  symptoms,  subjective  or  objective,  is  friii^t^ 
to  the  disease  if  the  fellow-eye  is  so  affected."  I  ha**  refcntl 
lo  a  case  and  specimen  illusiracing  this  point  when 
the  operation  of  iridectomy  (p.  280). 

"  In  the  majority  of  cases  where  the  second  eye  is  s 
it  is  necessary  lo  operate  upon  it  with  as  little  delay  as 
In  some  cases,  however,  it  will  yield  under  the  \xst  of 
After  the  operations  for  glaucoma,  it  is    well    to   leave  \ 
fellow-eye  unban  daged." 

The  risk  of  iridectomy,  therefore,  being  by  no  mem*  ioc( 
siderable.  the  question  arises  as  (o  there  being  any  less  wit 
operative  means  by  which  we  can  relieve  the  symplonu 
glaucoma.  Supposing  a  patient  suffering  from  subacute  ■^ 
coma  under  the  influence  of  eserine  continues  to  sutfer  fa 
attacks  of  circumorbital  pain,  and  above  alt.  thjt  bis  fidd 
vision  steadily  diminishes,  1  certainly  rccoDimend  in  such  ■  a 
that  H.incock's  operation  should  be  performed. 

Eserine  having  been  freely  applied  to  the  conjunctivm  I 
sct'LTal  days  :  "A  Hancock's  knife  is  introduced  at  the  ool 
and  lower  margin  of  the  cornea,  where  it  joins  the 
The  point  of  the  knife  is  pushed  obliquely  backwards  aad  daM 
wards,  until  the  fibres  of  the  sclerotica  are  divided  ubbqnel]'  fi 
rather  more  than  one-eighth  of  an  inch  1  by  this  incitiaa  4 
cili.nry  muscle  is  divided,  whilst  if  there  be  any  duid  acOOB 
lalcd,  it  flows  by  the  side  of  the  knife." 

I'he  quantity  of  fluid  which  escapes  from  the  eye  U  d 
lime  of  the  operation  varies  considerably ;  in  some  coact  lli 
marked,  in  others  scarcely  appreciable.  Mr.  Hancock  Itswl 
that,  in  performing  this  operation,  care  should  be  taken  dm  I 
allow  the  incision  to  extend  at  allinio  the  transparent  conigi.1 
when  this  takes  place  the  iris  is  apt  to  protrude  ihrough  tht  (tf 
In  fact,  the  object  of  the  operation  is  to  incise  th«  angle  oftti 
cornea  through  the  sclerotic,  extending  the 
ciliary  body.  I  am  convinced  this  operation  is 
attended  with  favourable  results.  It  may,  however,  have  to 
repeated  if  the  tension  of  ihc  eyeball  subsequently  increaie. 

ScUrolomy. — This  operation  is  strongly  advocated  by  M.  n 
Weckcr,  and  as  the  proceeding  he  now  adopts  differs  somoblt 
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fifom  that  which  he  formerly  recommended,  I  will  quote  his  own 
account  of  sclerotomy.  M.  De  Wecker  remarks  :  *'  I  have  had 
sclerotomes  made,  varying  in  breadth  from  two  to  four  milli- 
metres, with  lance-shaped  points.  With  this  instrument  at  a 
distance  of  one  millimetre  from  the  margin  of  the  cornea,  I 
liansfix  the  anterior  chamber,  but  in  such  a  way  that  the  edge  of 
dK  sclerotome  shall  form  a  tangent  to  the  inferior  or  superior 
otremity  of  the  vertical  diameter  of  the  cornea,  and  that  it  shall, 
as  it  passes  through  the  anterior  chamber,  incise  the  angle  of 
Ae  iris  in  its  whole  extent." 

Eserine  having  been  previously  freely  applied  to  the  conjunc- 
tifa,  I  have  performed  sclerotomy  a  considerable  number  of 
tineSy  but  according  to  my  experience  it  is  liable  to  the  objection 
Alt  the  iris  is  likely,  and  to  my  certain  knowledge  has  become, 
OMai^led  in  the  wound,  and  caused  an  attack  of  sympathetic 
Cfclitis  in  the  other  eye. 

In  cases  of  haemorrhagic  glaucoma,  iridectomy  must  not  be 
attempted ;  the  same  remark  applies  to  instances  of  complete 
gbncoma.  The  reason  is  that  in  hsemorrhagic  glaucoma  the 
Mdden  relief  of  tension  would  probably  lead  to  extensive 
extravasation  of  blood  into  the  globe  of  the  eye.  In  cases  of 
oonplete  glaucoma,  the  risk  of  inducing  sympathetic  irritation 
in  the  other  eye  is  so  great  after  iridectomy  as  to  lead  us  to 
the  removal  of  the  diseased  globe  if  it  causes  the  patient 
pain,  rather  than  run  the  risk  attending  an  iridectomy. 

Atropine  should  never  be  applied  to  the  eyes  of  patients  Atropine 
tfering  from  glaucoma  or  a  suspicion  of  increased  tension  of  bidicatcd  i 
te  globe  of  the  eye ;  in  not  a  few  cases,  the  use  of  this  drug  k^*"^"** 
h  these  circumstances  has  been  followed  by  an  attack  of  acute 
Cbacoma.     Patients  having  had  a  fair  amount  of  vision  have 
k»d  a  solution  of  atropine  applied  to  the  conjunctiva  ;  in  the 
Course  of  two  or  three  hours  violent  pain  and  increased  tension 
Vtbe  eyeball  lens  follows,  lasting  probably  three  or  four  days, 
Uid  ending  in  complete  loss  of  sight  in  the  affected  eye. 

I  have  in  one  case  seen  an  attack  of  acute  glaucoma  follow  Eierine. 
^  application  of  eserine  to  the  eye. 
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CHAPTER  XIII. 

DISEASES   OF   THE   RETINA. 

Hypertrmia  of  the  Retina— Retinitis— RcHnitis  Album. 
Retinitis  Pigmentosa — Hamorrhage  into  the  Retina — Retiat 
tis  Apoplectica — Embolia  of  Central  Artery  of  Retimt — Dt- 
tackmenf  of  the  Retina— Glioma  of  the  Retina— Heuurabfi^ 
Snow-BlindHat—Celmr'Blindness—HemQpia — Sttt^^m 
— Amblyopia — Amaurosis.  ^^| 

HYPEREMIA  AND  INFLAMMATION.  ^| 

Hypersmia  of  the  Retina*  may  be  a  transient  alTccticn, 
depending  on  overwork  of  the  eye,  or  upon  a  deranged  stale  of 
the  stomach.  In  these  circumstances  the  congestion  passes 
away  so  rapidly,  that  it  is  not  likely  to  attract  the  attentioa  o( 
either  the  surgeon  or  patient.  But  whatever  the  exciting  cause 
of  the  hyperemia,  should  it  remain  in  force,  inducing  chraeic 
congestion  of  the  vessels  of  the  retina,  serious  results  may  foUoKj 

a       We  can  hardly  appreciate  h\'pcriEmia  of  the  vessels  of  dflS 
retina  unless  by  means  of  the  direct  method  of  ophthabna$ca||^| 
examination,  and  even  then  the  condition  of  one  eye  should  {^ 
carefully  compared  with  that  of  the  olher  eye,  before  we  airiwe 
at  a  conclusion  on  this  point.    In  cases  of  unquesliooabk 
hj-perfemia  of  the  retina,  its   vessels  are  found  to  be  more  Wf- 
mous,  thicker,  and  deeper  in  colour  than  they  ai 
The  optic  papilla  Is  a  dusky  red  hue,  and  its  oui 

i,  slightly  cloudy  from  the  presence  of  serous  effusion  ii 


•  ThcippcaranceB  prestnled  by  iLc  healthy  re 
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Hyperaemia  of  the  retina  not  unfrequently  depends  upon  Venous 
^tQous  congestion  produced  by  some  impediment  to  the  return  ^°*****'° 
of  Uood  from  the  eye,  it  may  be  from  some  increase  in  intra- 
OGoIar  tension,  from  disease  of  the  heart,  or  from  the  pressure 
tKrdsed  on  the  veins  by  a  morbid  growth  in  the  orbit.  In 
iDch  cases  a  plexus  of  large  veins  and  arteries  may  often  be 
leen  spreading  over  the  whole  extent  of  the  retina,  with  scarcely 
a  vacant  interval 

A  patient  suffering  from  h>^r2emia  of  the  retina  complains  Symptoms 
of  occasional  flashes  of  light,  and  an  inability  to  continue  his  ofh^r^ 
accustomed  work  for  any  length  of  time,  from  a  sense  of  fatigue  JJg^i**'^* 
and  heat  in  his  eyes.    The  most  common  cause  of  hypenemia  of 
the  retina  is  from  the  efforts  a  patient  makes  to  overcome  some 
CRor  in  the  refraction  of  his  eye;  of  these  errors  hypcrme-  Errors  of 
tiopia  and  myopia  are  the  most  frequent.  Then,  again,  workmen, 
nth  as  compositors,  engravers,  bootbinders,  and  so  on,  who  Overwork. 
aie  engaged  for  many  hours  on  work  requiring  active  and  con- 
centrated effort  of  the  eyes,  are  apt,  especially  if  in  bad  health, 
to  suffer  from  hypenemia  of  the  retina. 

In  the  natives  of  India  the  fundus  of  the  normal  eye  is  of  a  Mabma. 
frey  colour,  in  consequence  of  the  presence  of  the  black  pigment 
in  the  hexagonal  cells  of  the  lamina  vitrea,  and  the  choroid 
being  thus  shut  out  from  view,  congestion  of  the  retinal  vessels 
is  generally  very  evident.  In  many  cases  of  malarial  fever  I 
have  found  the  retina  deeply  engorged  with  blood,  and  this 
omdition  of  h>'penBmia  continues  after  the  parox>'sms  of  fever 
lave  left  the  patient,  and  by  interfering  with  the  healthy  nutri- 
tion of  the  retina  sometimes  leads  to  irreparable  damage  to  the 
Cfe.  Dr.  C  S.  Bull  is  doubtful  if  malarious  influences  are 
capable  of  effecting  any  abnormal  changes  in  the  human  eye. 
If  y  own  experience,  however,  differs  from  that  of  Dr.  Bull ;  and, 
at  I  remarked  when  referring  to  cedema  of  the  papilla  (p.  318), 
there  appears  to  be  an  intimate  connection  between  malaria 
^nd  certain  affections  of  the  blood  or  blood-vessels  of  the  eye. 

Tbe  treatment  of  hyperaemia  of  the  retina  must  depend  upon  Trtmimen 
its  cause,  and  I  need  not  reiterate  the  remarks  already  made 
respecting  the  management  of  such  cases  if  depending  upon 
latalaria.     In  instances  of  congestion  of  the  retina  depending 
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upon  the  eye  being  overstrained  in  cases  of  iauky  rtfcu^>a^ 
proper  glasses  must  be  supplied  to  the  patient.  And  in  osa* 
hyperaania  from  excessive  work,  often  in  a  bad  light,  resl  inio 
be  ordered  and  the  hygienic  circumstances  of  the  pstw 
attended  to.  It  is  absolutely  necessary  to  prevent  the  ccmiiaia 
existence  of  hypera-mia  in  so  delicate  a  structure  as  the  letii 
otherwise  serous  effusion  from  the  vessels  occurs,  in  the  tout 
of  time  leading  to  fatty  degeneration  of  the  nerve  elements,  M 
to  the  formation  of  cavities  in  the  connective  tissues  suppcrtJ 
the  molecular  substance  of  the  retina.  Cysts  fotmed  in  tl 
way  have  not  unfrequently  been  found  in  retinas  aHi^ned  fc* 
length  oi  lime  by  hypcr.-Eraia,  iheir  cavities  being  distended  wf 
senim,  lymph  cells,  and  fatty  matter. 

An*:mia  or  Ischemia  of  the  retina  is  most  marked  in  cal 
of  obstruction  to  the  circulation  through  the  retina)  vml 
consequent  on  embolism  of  the  central  artery,  and  iriD  I 
further  considered  in  another  section.  In  cases  of  chlorosis  tf 
tension  of  the  eyeball  is  unaffected,  and  consequently  the  qn 
tity  of  blood  circulating  in  the  retina  remains  much  the  tl 
as  in  health,  and  so  the  appearance  of  the  fundus  of  the  trft 
seldom  altered  from  its  normal  condition   e\cn  in  odrai 

From  overdoses  of  quinine  ischsmia  of  the  papilla  and  it 
occur  accompanied  ai  times  with  loss  of  sight  lasting  f 
considerable  period.  The  disc  and  retina,  under  these  cite 
stances,  present  much  the  same  appearance  as  in  cm* 
embolism  of  the  central  artcrv  of  the  retina. 


RETINITIS. 

In  consequence  of  the  intimate  relations  that  exist  b( 
the  choroid,  optic  papillae  and  the  retina,  it  follows  thai  b 
mation  is  seldom  confined  to  any  one  of  these  siniciuret. 
in  practice  we  find  that  neuro-retinitis  or  ret i 
more  common  than  retinitis.    Newrthclcts,  wc  me«i  «tik 
stances  of  retinitis,  generally  the  result  of  sj'philis,  ottoineMi 
constitutional  affection.     Persons  having  disease  of  the  kid" 
dinbetes,  Icuaemia,  and  malaria  are  apt  to  suffer  from  raunii 
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Retinitis  Albuminurica. — Interstitial  retinitis  occurs  from  N 
time  to  time  among  patients  suffering  from  Bright's  disease  of 
the  kidneys,  the  neighbourhood  of  the  macula  lutea  being  chiefly  fi 
implicaled.  Dr.  Gowers*  remarks  that  in  these  cases  of  kidney 
disease,  the  retina  presents  certain  elements  which  are  variously 
combined  in  different  cases.  These  are:— i.  Diffuse  slight  opaci- 
ties and  swelling  of  the  retina,  due  to  tcdema  of  its  substance. 
2.  White  spots  and  patches  of  various  size  and  distribution,  due 
for  the  most  part  to  degenerative  processes.  3.  Hamonrhages, 
4.  Inflammation  of  the  intra-ocular  end  of  the  optic  nerve.  5.  The 
subsidence  of  inflammatory  changes  may  be  attended  with  signs 
0/ atrophy  of  the  retina  and  nerve. 

These  changes  are  due  to  ledcma  and  increased  growth  of  the 
elements  of  the  connective-tissue  fibres  of  the  retina;  these  fibres 
become  thicker,  presenting  an  almost  glistening  whiteness  when 
seen  by  the  ophthalmoscope.  Sections  made  through  the  diseased 
portions  of  the  retina  demonstrate  the  existence  of  peculiar  club- 
like swellings  of  the  nerve  fibres ;  these  thickened  fibres  refract 
light  strongly.  The  diseased  structures  are  infiltrated  with 
granular  matter,  white  blood  corpuscles,  and  cells  which  appear 
round  or  semi-lunar,  with  one  or  more  offsets  and  a  shining 
round  nucleus.  There  is  not  unfrequenlly  a  layer  of  granular 
cells  beneath  the  meinbrana  iimitans,  so  that  this  membrane 
protrudes  into  the  vitreous  bndy.  In  both  the  inner  and  outer 
layers  of  the  retina  cavities  form,  containing  peculiar  branched 
cells.  Detachment  of  the  retina  to  a  greater  or  less  extent  is  by 
no  means  uncommon  in  cases  of  albuminuric  retinitis.  A  con- 
siderable number  of  haemorrhages  are  found  in  the  retina  caused 
by  pathological  changes  noticed  in  the  walls  of  the  bloodvessels. 
The  condition  of  the  retinal  arteries  in  the  class  of  cases  we  are 
considering  are  similar  to  those  noticed  in  the  kidney  and  other 
parts  of  the  body,  consisting  of  a  thickening  of  all  their  coats, 
especially  of  the  sub-en  do  thelial  layer  of  the  interna.  The 
diameter  of  the  vessel  is  increased,  while  its  lumen  is  diminished. 
There  seems  evidence  leading  to  the  inference  that  the  changes  in 


•  "A  Manual  wid  Atlas  of  Medical  Ophthalmoscopy,"  by  W.  R. 
Cowers,  M.D.     3nd  edit.,  p.  1S4. 
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Causes: 

renal 
disease, 

malaria. 


and  blood 
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the  walls  in  the  arteries  precedes  those  in  the  stroma  surroondlng 
them. 

The  optic  nerve  undergoes  somewhat  similar  changes  to  tbose 
observed  in  the  retina,  although  the  alterations  in  its  arteries  ut 
not  so  well  marked. 

Pathological  changes  of  this  kind  are,  however,  not  confined 
to  cases  of  B right* s  disease  ;  the  dyscrasia  induced  by  malaria 
may  produce  the  same  result.  I  have  watched  instances  of 
retinitis  albuminuria  for  some  years  past,  and  always  considered 
them  analogous  to  the  degenerations  of  the  muscular  or  secrednf 
organs  of  the  body  which  we  sometimes  notice  in  persons  ex- 
posed to  malarious  influences,  and  w^hich  may  run  their  course 
either  with  or  without  the  presence  of  albumen  in  the  urine; 
sugar,  in  fact,  may  take  the  place  of  albumen  in  the  urine  under 
these  circumstances.  We  also  meet  with  a  similar  morind  con- 
dition of  the  retina  in  alcoholic  poisoning  from  changes  in  the 
blood  and  the  walls  of  the  capillaries,  which  render  the  fonner 
unfit  to  supply  healthy  nutrient  material  to  the  tissues,  and  die 
latter  calculated  to  hinder  osmosis,  and  to  impair  still  funher 
the  nutrition  of  the  parts  around  them,  so  that  disease  of  tic 
retina  is  the  result. 

It  is  well  to  bear  in  mind  the  fact  that  disease  of  the  brain  maf 
produce  appearances  in  the  retina  similar  to  those  of  nephfitic 
retinitis.  For  instance,  a  patient  under  my  care,  aged  twenty-threCt 
exhibited  in  both  eyes  the  appearances  which  belong  to  the  most 
complete  picture  of  retinitis  albuminurica,but  she  had  noalbomei 
or  other  evidence  of  kidney-trouble,  and  not  until  a  short  tin* 
before  death  had  she  any  symptoms  to  cause  suspicion  of  bnia- 
disease.  The  autopsy  disclosed  a  tumour  in  the  region  of  the 
septum  lucidum.  In  a  second  case,  that  of  a  girl  aged  fiftea, 
the  opthalmoscopic  appearances  were  identical,  but  the  patient 
suffered  from  Hright's  disease,  which  caused  her  death,  and 
allowed  of  microscopic  examination  of  the  retina  and  optic  ncrftfc 
The  features  common  to  both  cases,  in  the  ophthalmoscope 
picture,  were  great  swelling  of  both  optic  papilla,  redness  and 
infiltration,  its  outline  being  indistinct  and  vessels  swollen-in 
the  case  of  tumour  there  was  ecchymosis  over  the  right  papil-ai 
near  both  discs  opaque  white  patciies,  with  dotted  edges  sucbai 
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those  seen  in  nephritic  retinitis,  were  present :  at  the  macula 
there  were  the  usual  radiating  figures,  and  eittra  vasal  ions  of 
blood  in  variou?  places. 

in  the  case  of  lumour,  the  ocular  lesion  was  confined  strictly  Smioim 
to  the  eye— the  optic  nerve  trunks,  close  up  to  the  glo  bes  a^S^ 
possessed  a  normal  structure  as  seen  by  the  microscope.  The 
lesions  in  the  rctini  in  both  cases  were  exlremely  alike,  mating 
any  distinaion  between  the  two  by  the  microscope  almost  as 
impossible  as  by  the  ophthalmoscope.  There  were  in  both  cases 
sclerosis  of  the  fibres  of  the  optic-nerve  layer — the  ganglion  cells 
atrophied  or  sclerosed — the  granular  layers  studded  with  01  * 

almost  transformed  into  fat  molecules  —  hypertrophy  of  the 
connective  tissue  of  the  nerve  and  retina,  and  the  choroidal 
tissues  were  somewhat  sclerosed.  The  only  difference  :n  the 
two  cases  was  that,  in  the  patient  with  cerebral  lumour,  the 
swelling  of  the  retina  belonged  more  to  hypertrophy  of  the 
inner  retinal  byers  and  papilla,  while  in  the  patji:nt  with  Brighl's 
disease  the  swelling  affected  principdiy  the  radiating  fibres  of 
the  external  granular  layer. 

The  outcome  of  the  matter  is,  that  wc  cannot  assert  the  infal-  Difficulii 
libility  of  our  diagnosis  of  Bright's  disease  with  the  ophlhalmo-  "     "*" 
scope.    Many  good   observers  have  denied  the  possibility  of 
mistake,  but  the  retinal  pictures  may  be  completely  simulated  by 
neuro-retinitis  from  cerebral  tumours,  or  from  diabetes  mcUitua, 
malaria]  poisoning,  and  perhaps  from  alcohol. 

We  are  therefore  compelled  to  examine  the  urine  as  well  as  the 
eye,  and  to  study  the  signs  of  cerebral  disturbance,  however 
obscure  they  may  be  in  some  cases.  But  it  remains  true  that  the 

fjetinal  lesions  above  described  belong  in  the  large  majority  of 

'  instances  to  Bright's  disease. 

6'ympioms. — The  appearances  presented  by  examination  with  ophiimi. 
the  ophthalmoscope  will  vary  in  different  cases  of  nephritic  appjanuce 
retinitis,  according  to  the  part  of  the  retina  involved  and  the 
stage  of  the  disease.  In  most  cases  the  first  changes  observed 
in  the  retina,  are  clusters  of  small  while  spots  in  the  substance 
of  the  retina,  it  may  be  near  or  at  a  distance  from  the  optic 
nerve.  At  first  they  are  soft-edged  and  rounded,  and  as  they 
^I  larger,  they  become  incgular.   As  Ur.  Cowers  observes,  these 
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small  white  spots  generally  appear  round  ihe  raacul*  \i^ 
arranged  in  a  radiating  manner.  The  latgi-r  spciis  can  b«  dis- 
tinctly seen,  but  the  smaller  ones  are  only  lo  be  nxogmwd  "^ 
careful  direct  examination.  These  spots  after  a  timeniB  im 
one  another  and  form  glistening  white  patches.  StruledhxiM 
rhages  arc  almost  always  present—''  mare's  tail"  eMwra 
lions  of  blood  as  they  have  been  called  ;  at  other  times  tbc]  I 
linear,  and  not  unfrequently  the  eittravasations  are  more  or  \ 
flask-shaped.  When  large  they  arc  irregular  in  shape,  i 
occupy  the  deeper  layers  of  the  retina.  These  changcia 
advance  so  as  to  involve  a  large  pan  of  the  relina  uilbaut  t)S 
toms  of  neuritis,  but  in  most  cases  the  margins  of  the  papJUni 
blurred  and  swollen. 

In  oiher  cases  of  nephritic  retinitis  we  find  from  the  cn 
mencement  of  the  affection  that  considerable  swelling  of  I 
retina  occurs,  the  papilla  being  complctelyobscurcd.  ThevcBi 
especially  the  arteries,  are  coi.cealed  in  the  swoUeo  tiwi 
The  veins  are  engorged  and  tortuous.  Large  blotches  and  > 
striated  ha:morrhages  are  present.  Numerous  soft  rt 
patches  are  apparent.  As  the  disease  subsides  evidence 
atrophy  in  all  Ihe  previously  affected  tissues  arc  visibk. 

In  the  slighter  forms  of  nephritic  retinitis  the  patient's  vii 
is  haraly  affected.  In  serious  cases  impainnent  of  H^<ri 
out  marked  limilaiion  of  the  field  of  vision  or  colour-bliDda 
exists.     Sight  is  rarely  altogether  losL 

The  course  of  this  disease  will  vary  according  to  thei 
of  the  kidneys,  but  it  is  quite  possible  that  cxicusivt 
of  the  retina  may  occur  at  any  period.  With  the  cxccptii 
detachment  of  the  retin.^  it  is  not  uncommon  to  see  the 
changes  effected  in  the  retina  clear  atvay  for  a  timt 
haemorrhages  and  white  spots  may  gradually  fade  vmf,  | 
rally  to  recur  however  before  very  long. 

Trealnunt.^la  cases  of  Bright's  disc-isc,  it  is  hanOf  di 
saiy  to  say  that  the  retinal  afTection  is  as  incurable  u  lhe| 
cipal  malady,  and  no  improvement  can  be  looked  for. 

1  have  watched  several  cases  of  neuro- retinitis  fiJto 
malarious  fevers,  and  have  certainly  seen  them  improve  uix 
■tcady  and  well-regulated  course  of  arsenic,  strychnine,  snd  o* 
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Bat  above  all  things  change  of  air,  and  in  fact  absolute  removal  Removal 
from  malarious  influences,  is  necessary  for  the  cure  of  mias-  J^^riai 
Btttic  diseases.     When  therefore  a  patient  comes  tmder  oui*  influence 
Mice,  suffering  from  symptoms  such  as  I  have  above  described, 
and  which  we  can  trace  to  malarious  influences,  we  have  it  in 
our  power  to  save  him  from  irrecoverable  blindness  by  ordering 
Um  off  to  sea ;  or  to  a  good  climate  (see  Case,  p.  329). 

In  instances  occurring  from  the  effects  of  alcohol,  wc  must 
cadeavour  to  stop  the  use  of  all  intoxicating  fluids,  and  by  whole- 
fame  food,  tonics,  and  improved  habits  of  life,  endeavour  to  iini>rove< 
restore  our  patient's  general  health;  for  we  know  of  no  means  {jfc**'**'' 
more  likely  to  improve  the  condition  of  his  blood,  and  hence  of 
the  local  disease. 

Retinitis  Pigmentosa  (Plate  IV.,  Fig.  i).— I  have  already  Retinu 
referred  to  the  pathology  of  retinitis  pigmentosa  (p.  295)  in  tosa. 
connection  with  affections  of  the  lamina  vitrea.    The  epithelial 
hyer  of  the  lamina  vitrea  may  produce  a  simple  thickening  of 
its  pigmented  cells,  one  layer  being  superimposed  upon  another 
layer.     In  cases  of  retinitis  pigmentosa,  however,  the  hyper- 
plasia of  these  cells  is  peculiar,  in  that  it  sends  offsets  of  pig- 
mented epithelium  into  the  retina.     These  processes  cause  a  Patliolc^ 
chronic  interstitial  inflammation  of  the  retina,  which  leads  to 
hypenrophy  of  the  connective  tissue,  and  destruction  of  the 
nen'c  element  of  the  retina.    Beyond  this,  a  growth  of  new  con- 
nective tissue  takes  place  in  that  portion  of  the  retina  into  which 
the  epithelial  processes  extend,  and  into  the  peri-vascular  sheath 
of  the  retinal  bloodvessels,  which  thus  become  obliterated.     This 
process  commences  at  the  peripheral  part  of  the  retina.    During 
these  changes  the  choroid  generally  remains  unaffected.    Dr.  A. 
Alt  remarks  that  during  the  progress  of  this  disease  the  pigmented 
cells  frequently  enter  into  and  extend  along  the  peri-vascular  sheath 
of  the  retinal  bloodvessels ;  nevertheless  the  primary   disease 
is  not  one  of  the  vessels,  as  has  been  stated  by  some  authors. 

Retinitis  pigmentosa  is  said  to  be  most  commonly  met 
with  among  the  offspring  of  persons  nearly  related  to  one 
another  ;*  but  this  can  hardly  be  the  cause  of  the  disease  among 


*  **  Atlas  d'Ophthalmoscopie,"  par  le  Dr.  Licbreich,  p.  i6. 
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the  natives  of  India,  as  they  are  scrupulous  in  obserring  At 
restrictions  they  place  upon  the  intermarriage  of  rdatbes :  md 
yet  I   have  seen  a  considerable  number  of  instances  of  tUs 
disease  among  native  patients.     In  the  majority  of  instances  of 
retinitis  pigmentosa  which  I  have  met  with,  there  has  beat 
history  of  impairment  of  vision,   not    sufficiently  mailoed  to 
attract  much  attention  in  early   life  ;   nevertheless,  if  careM 
inquiries  be  made,  a  history  of  defective  vision  may  usually  be 
traced  to  childhood.     I  am  rather  inclined  to  consider  die 
disease  as  the  result  of  inherited  syphilis,  but  I  have  not  noticed 
the  notched  teeth  of  syphilis  in  this  disease,  and  it  does  not 
seem  to  be  influenced  by  mercury.     It  is  conmion  to  find  this 
affection  among  several  members  of  the  same  family. 

Symptoms, — As  I  have  before  stated,  although  retinitis  pig- 
mentosa is  a  disease  which  commences  in  early  life,  it  mayloog 
escape  notice.  It  runs  its  course,  in  fact,  without  the  slightest 
pain,  and  the  external  appearance  of  the  affected  eyt  is  prohat- 
bly  healthy.  The  symptom  first  complained  of  is  a  gradual 
loss  of  sight,  most  marked  after  sunset,  or  when  the  patient  is 
subjected  to  a  dim  light.  The  central  portion  of  the  retina  maj 
continue  unaffected  after  its  outer  parts  have  been  destroyed; 
direct  vision,  therefore,  remains  comparatively  good  whik 
objects  immediately  around  the  central  portion  of  the  \isuj1 
field  are  hazy,  or  even  imperceptible.  For  this  reason  a  patient 
suffering  from  this  malady  may  be  able  to  read  small  type,  but 
cannot  walk  about  with  safety  in  a  crowded  thoroughfare. 

As  the  disease  progresses  the  field  of  vision  steadily  coo- 
tracts,  and  ultimately  the  patient*s  sight  is  almost  lost  Not- 
withstanding this,  until  an  advanced  stage  of  retinitis  pigmentosa 
the  pupil,  though  contracted,  responds  to  the  stimulus  of  light 

Opacity  of  the  vitreous  is  rare  in  this  disease,  but  the  lens  is 
more  often  affected.* 

On  examining  the  eye  with  the  ophthalmoscope  in  the  cariy 
stages  of  the  disease,  the  optic  disc  and  retinal  vessels  appear 
of  normal  size ;  towards  the  ora  serrata  irregular  patches  of 
black  colouring  matter  may  be  noticed.    These  patches  grow 
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from  the  epithelium  oflhelaminavilrea  and  extend  into  I  he  retina 
spreading  along  the  walls  of  the  vessels — that  is,  the  external 
coat,  particularly  of  the  smaller  vessels  is  lined  with  pigmenl. 

With  the  further  progress  of  the  disease,  the  black  irregular 
pigment  spots  continue  to  increase  in  the  retina,  spreading 
gradually  from  the  periphery  to  the  axis  of  the  eye  j  the  retinal 
vessels  become  mere  streaks,  and  ultimately,  when  the  patient 
has  nearly  lost  his  sight,  the  eye  presents  the  following  appear- 
ances : — Optic  disc  of  normal  size,  and  of  a  pale  rose  colour, 
looking  flat,  and  no  choroidal  margin  to  be  seen  ;  the  retinal 
vessels  have  dwindled  away  lo  mere  threads,  extending  probably 
only  a  short  distance  beyond  the  margin  of  the  disc  (  the  fundus 
of  the  eye  has  a  mottled  appearance,  and  a  number  of  black, 
spider-shaped  bodies  are  scattered  over  it ;  these  are  particularly 
distinct  towards  the  ora  serrata,  Plate  IV.,  Fig.  j. 

ProgHons. — I  do  not  remember  to  have  met  with  a  case,  in 
■which  a  person,  under  forty  years  of  age,  has  been  rendered 
completely  blind  from  the  effects  of  this  form  of  disease, 
usually  lakes  years  to  advance  from  the  stage  characteriied  by 
the  symptoms  of  hemeralopia  lo  that  of  general  impairment  of 
vision  ;  but  its  progress,  though  slow,  is  sure,  I  have  tried 
every  means  in  ray  power  to  stop  it,  but  have  never  succeeded  in 
doing  so,  the  increase  of  the  pigment  in  the  retina  continuing  in 
spite  of  our  best  efTorts.  We  must,  therefore,  give  an  unfavour- 
able prognosis  to  patients  suffering  from  retinitis  pigmentosa  ; 
but  we  may  console  them  with  the  fact  that  its  development 
will  be  slow,  and  may  possibly  be  arrested  for  several  years  at 
any  stage  ;  but  beyond  this,  no  reasonable  hope  can  be  enter- 
tained of  improvement,  much  less  of  recovery. 


HEMORRHAGE  INTO  THE  RETINA. — EffusionS  of  blood  into  Rbtihai 

the  retina  are  of  frequent  occurrence,  and  have  been  observed  rhace. 
after  injuries,  through  concussion,  or  direct  wounds  ;  or  in  the  Ft™ 
course  of  those  changes  which  tend  to  impede  the  passage  of  "'""'*' 
blood  through  the  optic  disc  (as  glaucoma,  inflammation  of  the  F">m  , 
papilla,  and  the  adjoining  retinaj,  or  through  the  orbit,  espe-  objouc- 
cially  when  the  cause  is  situated  close  behind  the  eyeball,  or  at '"""' 
■  fissura  orbitalis  superior,    A  condition  favouring  hsemor* 
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rhage,  and  connecied  with  diminished  power  of  the  vascular 
walls,  is  that  of  hypertrophy  of  the  left  ventricle,  or  insufficiency 
of  [he  aortic  valves,  h  is  frequcnily  met  with  in  Bright's  disease, 
diabetes,  ansmia  during  pregnancy,  and  in  women  weakemcl. 
by  lactation.  Sudden  closure  of  the  jugular  veins  on  both  Si 
has  occasioned  hemorrhage  into  the  retina,  or  eflusion  of  UooA 
may  occur  in  the  course  of  changes  within  the  eye  (as  tumow^, 
retinitis),  which  give  rise  to  hyperiemia  of  the  retina  and  chorsi^ 
with  atrophy.  Hemorrhages  into  the  retina  vary  much  in  sol 
number,  and  position.  They  may  be  i-ery  small,  or  three  o 
four  times  the  diameter  of  the  optic  disc.  There  may  be  OM  < 
numerous  extravasations  covering  the  fundus.  Their  shape  anil 
aspect  dependsmuch  on  their  positionin  the  substance  of  the  reiiafc 

It  is  hardly  possible  to  mistake  cxtravasated  blood  in  tl^ 
retina  for  any  other  condition  of  the  parts.  If  examined  s — " 
e  after  the  hemorrhage  has  occurred,  its  colour  is  quite  chanO> 
tcristic  ;  subsequently  this  alters,  and  the  hfemorrhagic  efliisiaaf 
become  darker,  and  are  broken  up  into  small  patches,  1 
larger  extravasations  may  gradually  soften  down,  and  are  c 
verted  into  a  yellowish  fatty  substance,  which  may  ulti(natd<f 
become  absorbed  ;  but  in  many  instances  the  hKmor  ' 
destroys  the  elements  of  the  retina  into  which  it  has  occnm 
A  circumscribed  retinitis  follows,  leading  to  a  cicatrix  and  bl 
spot  ;  if  the  clot  formed  is  large,  to  detachment  of  the  retin*. 

We  frequently  meet  with  cases  of  hemorrhage  in  the  retina 
unconnected  with  neuritis  or  any  objective  symptoms.  These 
extravasations  may  be  divided  into  three  principal  groups.  Fin^ 
effusions  of  blood,  in  which  (he  hemorrhage  assimies  a  fiainiu>  J 
form  appearance,  coursing  along  the  fibrous  layers  of  the  ictiMh  f 
These  hemorrhages  generally  disappear  rapidly ;  they  aie 
similar  to  those  seen  in  cases  of  scurvy  and  petechial  typhus. 

Secondly,  hemorrhages  take  place  from  the  retinal  vcsseh 
and  passing  backwards,  the  blood  causes  a  certain  extent  of 
detachment  of  the  ner\'e  layer  from  the  choroid.  A  clot 
formed  in  this  situation  is  apt  to  coagulate,  its  colouring  motta 
sinks  down  to  the  most  dependent  part,  the  serum  remainiiV 
fluid  above,  and  the  extravasation  presents  various  shades  fA 
colour.    Hfemorrhages  of  this  kind  seldom  disappear  witbMtjl 
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leaving  some  trace  of  their  existence,  either  in  the  shape  of  a 
detached  or  otherwise  damaged  retina,  and  if  these  changes  have 
occurred  in  the  axis  of  vision,  the  patient's  sight  may  be  per- 
manently impaired. 

A  third  variety  of  haemorrhage  is  that  met  with  usually  among  Haemor- 
patients  advanced  in  life :  the  extravasation  occurs  from  a  vessel  old*peop!e» 
of  the  papilla.  I  have  a  case  of  the  kind  now  under  my  care  ; 
this  old  lady  is  in  good  health,  and  the  only  point  in  hei 
bistor>'  at  all  bearing  on  her  present  condition  is  that  formerly 
she  suffered  rather  frequently  from  epistaxis.  Some  ten  days 
before  I  saw  her  she  discovered  that  she  had  lost  the  sight  of 
her  left  eye.  \Vc  found  that,  extending  from  the  edge  of  the 
papilla  as  far  as  the  macula  lutea,  there  was  a  clot  of  blood. 
Neither  the  arteries  nor  veins  were  perceptibly  altered  in  size. 
There  were  no  other  ha;morrhages.  In  the  course  of  time  the 
hicmorrhage  extended,  the  vitreous  had  become  full  of  opaque 
flakes,  and  the  patient's  sight  was  destroyed.  In  cases  of  this  kind, 
the  extravasatcd  blood  may  become  absorbed,  but  it  too  often 
happens  that  repented  hcumorrhagcs  occur,  and  the  eye  is  lost. 

There  are  another  class  of  cases,  instances  of  which  I  have  Retinal 
had  under  my  care,  and  they  have  been  well  described  by  Mr.  JjJ^Vn 
H.  Kales,  of  liimiingham,  as  '*  Primary  Retinal  Haemorrhage  in  y""«8  ^^^ 
Young  Men."     He  remarks  that  the  haemorrhages  are  usually 
multiple,  often  cause  complete  opacity  of  the  vitreous,  and  when 
quite  recent  are  of  a  venous  colour. 

Though  occurring  at  all  parts  of  the  fundus,  they  arc  most 

common   at  the  extreme  jKTiphery  of  the    retina.    They  are 

not  associated  with  any  evidences  of  retinal  disease,  and  are 

roundish,   diffused,   and  not   llamc-shapcd.     They   constantly 

recur,   they   are  generally  found    in    close    proximity  to    the 

branches  of  the  retinal  vein,   which  are  often  lost   in  them, 

or  a  venous  trunk  is  directly  continuous  with  an  opacity  in  the 

vitreous  caused  by  the  haemorrhages,  the  calibre  of  the  retinal 

vessels  are  unusually  large  in  both  eyes,  the  veins  especially 

being  dark,  large,  and  tortuous.    Vision  often  ap{)ears  to  be 

impaired  only  in  proportion  to  the  opacity  of  the  vitreous.     In 

srjme  cases,  the  recover)'  is  so  complete  that  between  the  attacks 

no  trace  of  the  previous  disease  is  found. 
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Tht   patients  are  young  males,  the  youngest  of  I>t. 
patients  being  aged  fourteen,  and  the  eldest  aged  tweat;. 
were  previously,  and  while  under  treatment,  troubled 
with  constipation,  and  occasionally  with   epistajds, 
during  the  summer  months.     Two  were  very  subject  to  hi 
aches,  three  were   habitually  lethargic  and  indolent,  and  e 
plained  of  depressing  feelings  and  want  of  cnergj-. 

In  one  case,  there  was  evidence  of  mitral  incompetence, 
the  others,  the  heart  presented  no  anomaly.  The  pulse  m  i 
case  was  below  60  at  the  lime  they  first  ca 
The  aortic  second  sound  was  accentuated  in  only  one  ' 
Putse-tracings  in  three  cases  showed  low  tension,  bui  tbey 
taken  some  months  after  the  hsemorrhages  occurred ;  the  o 
tion  of  pulse-tension  at  the  lime  of  the  haemorrhage  is  tboi 
still  undetermined. 

In  two  cases  only,  there  was  the  faintest  shadow  of  albt 
in  the  urine,  and  in  no  case  were  any  casts  found. 

There  was  no  indication  of  anaemia  in  any  case  ;  the  UimI 
one  case  examined  by  the  hfemo-c>lometer  was  tjuUe  normal 

Among  patients  of  this  description  who  have  come  undsti 
observation,  in  more  than  one  instance,  masturbation,  at  txt 
sive  sexual  intercourse  seem  to  have  led  to  cxhau5iioii,or,Ui 
rate  to  a  tendency  to  hcemorrhage.  If  these  practices  &tv  mi' 
by  the  patients  we  may  fairly  hope  the  constipation,  iniui 
heart,  and  other  s>Tnptoms  referable  to  lowered  nerve  adJonA 
which  they  suffer  wiU  pass  away,  and  that  no  rccunence  i«f1 
hsemorrhage  will  happen,  otherwise  the  prognows  nuul  bt  1 
favourable.  In  most  cases  of  h;emoirhj)ge  into  the  ivtiBi.S 
as  those  above  referred  to,  sulpiiate  of  eserine  in  soliMiM  iba 
be  freely  applied  to  the  conjunctiva. 

It  is  necessary  always  to  be  careftil,  in  cases  of  sudilcn  IM 
sight  in  the  central  lieid  of  vision,  to  look  to  [lie  cooditioa  <f  I 
macula  lutca.  I  have  seen  more  than  c 
blood  limited  to  this  spot. 

In  other  cases,  described  as  Kftiniti-i  ApopUctUa,' 
together  with  icdema  of  the  optic  papilla  and 
ill-defined  spots  of  h;rmorrhage  are  observed, 
the  retina  nre  dilated,  the  arteries  often  of  their 
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but  the  extravasations  of  blood  are  very  characteristic.  At 
tones  the  effused  blood  forces  its  way  into  the  vitreous  chamber, 
\nx  more  (^en  towards  the  choroid.  The  clots  of  blood  retain 
their  colour  for  a  considerable  time,  and  may  then  gradually 
become  absorbed,  but  bear  a  marked  tendency  to  recur.  The 
loss  of  sight  depending  on  extravasation  o  f  blood  of  this  kind, 
depend  much  on  the  locality  in  which  they  have  formed,  but 
the  prognosis  in  these  cases  is  always  serious.  This  affection 
fmerally  occurs  together  with  disturbance  of  the  general  circu- 
Ittion,  due  to  affections  of  the  heart,  liver,  or  uterus,  including 
pRgnancy.  Atheromatous  degeneration  of  the  coats  of  the 
lednai  bloodvessels  is,  however,  the  most  frequent  cause  of 
hemorrhages  of  this  description. 

ArrECTioxs  of  Retina  in  Disease  of  the  Heart.—  retixai 
Impairment  of  sight,  depending  on  disease  of  the  heart,  is  not  iV^  hea* 
of  frequent  occurrence  ;  when  it  does  take  place  it  is  attended  ^»sease 
by  the  following  conditions  : — 

1.  Capillary  Congestions  of  the  Retina  and  Venous  Varicosi- 
tus. — Sometimes  there  are  venous  stases  in  the  retina,  but  their 
progress  is  slow  and  gradual,  so  that  vision  is  in  no  way  troubled. 
It  is  only  in  exceptional  cases  that  the  venous  congestion 
occasions  disorders  of  vision  either  constant  or  periodical ;  but 
then  we  have  no  longer  simple  varices  in  the  principal  branches, 
but  capillary  congestions  of  the  retina  more  or  less  marked. 

The  venous  stases  of  the  retina  are  to  be  sought  for  especially 
in  the  capillary  branches.  An  ophthalmoscopic  examination  with 
inverted  images  is  not  sufficient  to  make  out  this  capillary  stasis  ; 
we  must  have  an  erect  image  and  a  strong  magnifying  power. 

2.  Extravasation  of  Blood  into  tlic  Retina  and  Optic  Nerves,  ExtniY«. 
— In  heart  disease  effusions  into  the  retina  take  place  both  from 

the  over-powerful  impulse  of  a  hypcrtrophied  heart,  or  what  is 
more  common,  from  the  insufficient  impulse  of  the  same  organ 
when  enfeebled.  The  rupture  of  the  capillaries  is  sometimes 
prepared  for  by  an  alteration  in  the  coats  of  the  vessels.  Gene- 
tally  only  one  or  two  branches  are  ruptured,  and  a  single  eye 
affected.  In  effusions  of  blood  into  both  eyeballs  we  ought  tii 
suspect  the  presence  of  albuminuria  or  diabetes,  &c. 
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Embolism   of  the  Central  Artebv  of  the  RETiSA-- 
■■  Embolism  of  ihe  ccnlra.1  artery  of  ihe  retina  is  recogniied  Ir. 
■^fptftcmi.    well-defined  symptoms.    The  patient  complains  of  sudden  'u»^ 
of  sight  in  the  aiTccted  eye.     On  ophthalmoscopic  cxatimialim, 
we  find  that  the  optic  disc  is  white,   and   its   ves&cli  gtulty 
attenuated.      The   retinal    arteries   are  recogniied   aa   luini* 
threads,  often  appearing  as  white  bands.    The  retinal  wrs  in 
small,  in  some  part  of  their  course  they  are  usually  cjnpty,  wali 
here  and  there  plugs  of  coagulated  blood,  extending  for  a  sti^it 
distance  within  them.    The  region  of  the  macula  lulca  is  cotcKi^ 
with  a  greyish  film,  gradually  shading  off  into  the  noniul  retint. 
jccj.  This  film  is  due  to  serous  exudation  into  the  retina,  and  gcncnili 
covers  the  optic  disc  as  well  as  the  region  of  the  macub  luiai 
and  often  the  whole  of  the  retina.     As  the  effusion  clean  4v3r. 
the  appearance  of  the  branches  of  the  retinal  artery  remind  one 
of  the  twigs  of  a  branch  of  a'tree  covered  with  hoar  frost,  wd 
are  characteristic  of  this  affection.    Aftera  time  further  ckugci 
occur  in  the  eye,  the  vitreous  becomes  hazy,  and  the  retina  ^ 
optic  papilla  gradually  pass  into  a  condition  of  atrophy. 
iBRiinal  In  some  rare  cases  an  embolus  forms  in  one  of  (he  bnncbe 

of  the  retinal  artery,  and  ccdema  of  the  nerve  structure  smmd 
it  occurs,  causing  limited  impairment  of  vision,  which  is  conhMd 
to  that  part  of  the  retina  supplied  by  the  occluded  vc&»cJ.  Tk 
remainder  of  the  field  of  vision  may  be  perfectly  nomud. 

In  cases  of  embolism  of  the  central  artery  of  the  ictiiu.  :bc 
prognosis  is  unfavourable  so  far  as  the  diseased  eye  is  connmoi 
But  embolism  of  the  central  artery  of  one  eye  does  not  in  »iT 
way  prejudice  the  other  eye,  which  may  remain  perfcflif 
healthy.  So  that  although  the  loss  of  sight  in  one  eye  is  ran- 
plete,  vision  in  the  other  eye  may  continue  unaffected  (or  tie 
remainder  of  the  patient's  life. 

Detachment  oc  the  Rbtina  (Plate  IV.,  Fig.  2)  from  llie 
choroid  may  arise,  either  from  the  efTecti  of  a  blow  on  the  ■; 

Delachmtni  from  a  Blow. — Aa  : 
refer  to  the  following  case: — The  patient  had  been  nnidi  * 
a  racket-bail  on  the  left  eye  ;  immediately  after  rectivittg  i 
blow,  he  found  he  had  completely  lost  the  sight    of  tli   I 
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When  I  first  saw  this  gentleman  I  observed  that  the  pupil  was 
widely   dilated ;   he   could    only  distinguish    large  objects  in 
■certain  directions,  the  injury  evidently   being  in  the  axis  of 
vision.     On  examining  the  eye  with  the  ophthalmoscope,  a  con-  ai 
siderable  portion  of  the  retina,  extending  from  the  optic  disc  "' 
outwards  and  downwards,  was  found  to  b^  detached,  and  below 
this  a  clot  of  blood  could  be  seen,  over   which  the  retina 
appeared  to  hang.    The  fundus  of  the  eye  was  intensely  con- 
gested, as  well  as  the  optic  disc,  and  there  were  several  spots  of  £■ 
extravasated  blood  scattered  over  the  retina.  '" 

1  recommended  the  patient  to  keep  the  injured  eye  closed.  Id 
and  to  rest  the  other  one  as  much  as  possible.  In  a  month's  J| 
time  \  again  saw  him  ;  his  sight  had  improved,  and  the  conges- 
tion and  extravasation  of  blood  had  almost  disappeared :  a  con- 
siderable portion  of  the  large  clot  noticed  in  the  lower  part  of 
Ihe  eye  had  also  become  absorbed,  but  the  appearance  of  the 
detached  retina  in  the  axis  of  vision  remained  unchanged. 

It  occasionally  happens  that  the  whole  of  ihe  retina  is  dragged  Cc 
away  from  the  choroid,  and  assumes  a  funnel-shaped  form,  the  ^° 
apex  being  at  its  point  of  attachment  to  the  optic  disc.     The 
vitreous,  however,  must  have  passed  into  a  fluid  condition,  to 
allow  of  the  retina  falling  forwards  in  this  way. 

Complete  or  partial  detachment  of  the  retina  can  hardly  be  aj 
mistaken  for  any  other  condition.    The  detached  retina  presents 
a  bluish-grey,  floating,  wa\-e-like  opacity,  which  is  thrown  into 
folds  with  every  movement  of  the  eye;  the  retinal  vessels  maybe  g, 
traced  up  to  the  margin   of   the  detached  portion,  where  they  " 
will  be  seen  to  terminate  abrupdy,  or  bend  back,  as  in  the  above 
instance,  at  the  point  at  which  the   retina  deviates  from  the 
plane  of  the  fundus  of  the  eye.     It  is  seldom  necessary,  how- 
ever, to  resort  to  minute  distinctions  of  this  kind,  in  order  to 
determine  the  nature  of  the  case.     The  jagged  wound  in  the 
retina  leaves  the  choroid  exposed,  and  frequently  the  white  glis- 
tening sclerotic  may  be  seen  through  the  rent. 

Detachment  of  the  Retina  from  Effusion. — Separation  of  the  st 
retina  from  the  choroid,  the  result  of  a  collection  of  fluid  behind  ^ 
the  former  struaure,  is  not  necessarily  accompanied  by  pain  in  «' 
the  eye  ;  but  this  symptom  will  of  course  vary  with  the  nature 
of  the  cause  which  has  given  rise  to  the  effusion.     The  patient 
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probably  cumplains  only  of  gradually  increasing  imp 
sight ;  and  as  only  a  portion  of  the  retina  is  usuall) 
the  field  of  vision  is  more  interrupted  ihaa  absolutely 
so  that  in  looking  at  an  object  immediately  in  front 
patient  will  lose  perhaps  half  the  figure,  the  rays  wl 
tlie  detached  portion  of  the  retina  not  being  recognii 
the  same  reason,  objects  appear  to  be  bent,  or  ibi 
distorted  in  various  ways.  In  other  cases  the  [ 
notices  thai  the  field  of  vision  is  cloudy,  the  clou 
wavy  motion,  due  lo  changes  of  position  of  the  rettn 
-which  receive  and  localiie  the  impression  of  light, 
not  only  distorted,  but  objects  under  examination 
with  a  coloured  rini,'  or  baio  ;  this  condition  b  chara 
effusion  and  detachment  of  the  retina. 

\i  the  retina  is  detached  at  or  near  the  macula  U 
paimient  of  vision  will  of  course  be  far  greater  ihu 
extensive  detachment  exists  at  its  periphery  :  but  en 
certain  directions,  the  visual  field  may  still  renu) 
perfect*  Under  any  circumstances  the  patient  « 
coloured  or  white  balls,  fiery  wheels.  Hashes  of  lighi 
like  phenomena  due  to  excitability  of  the  visual  orga 
Jf,  under  these  circumstances,  a  portion  of  the 
has  been  torn  away  from  the  choroid,  the  detachK 
be  seen  (with  the  ophthalmoscope  by  means  ofihcdii 
of  examination)  bulging  forward  into  the  vitreous  chai 
small  bladder  ;  its  surface  is  usually  relaxed  and  fd 
bling  with  every  movement  of  the  eye.  The  nfo 
this  portion  of  the  retina  is  hypermetropic  The  CO 
detached  tissue  varies  :  in  the  early  stages  of  Uu 
1  remains  transparent,  looking  like  a  grey  film  Upon 
''  ground  formed  by  the  choroid.  By  degrees,  he 
nervous  tissue  degenerates  and  becomes  opa(|ue.  1 
generally  extends  rather  beyond  the  border  of  tbe 
of  detachment  of  the  retina,  and  this  border  is  dee| 
detachment  be  prominent,  as  a  shadow  is  thcit  thiw 
surrounding  part  of  the  retina. 

■  M.  Weckcr.  "  ibladie;  dcs  Ycu 
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We  must  follow  up  the  retinal  vessels  from  the  optic  disc  to 
the  point  of  apparent  separation  of  the  retina,  and  we  shall 
notice  that  the  vessels  passing  over  the  bladder-like  projection  Displice- 
are  on  a  plane  anterior  to  that  of  the  fundus  of  the  eye  ;  and  ™/s^|^' 
accordingly  we  shall  have  to  alter  our  focal  distance  to  see 
them  distinctly.    As  they  dip  down  on  the  other  side  of  the 
projection  they  will  again  be  indistinctly  seen,  till  we  readjust 
the  focus.     The  calibre  of  the  vessels  as   they  pass  over  the 
retina  is  seldom  altered,  the  vascular  system  being  unimpaired  ;  Circulation 
but  the  vessels  passing  over  the  effusion  have  an  undulating  iiuukI. 
movement  imparted  to  them  on  every  slight  movement  of  the  w.vy 
eye  :  an  appearance  which,  together  with  the  bulging  forward  of  J|^°2  "* 
the  retina,  cannot  be  mistaken  if  the  detachment  is  considerable, 
but  requires  practice  and  dexterity  to  recogniie  it  if  the  detach- 
ment be  only  slight.     The   separation  of  the   retina  from   the 
choroid  may  take  place,  apparently  without  any  appreciable 
structural  changes  in  the  other  tissues  of  the  eye  ;  or,  it  may 
be  complicated  wiih  inflammatory  or  other  abnormal  appear- 
ances {Plate  IV.,  Fig.  11). 

Detachment  of  the  retina,  such  as   I  have  described  is  gene-  Sepaiatio 
rally  noticed  at   its  lower   portioa  :   this   fact  is  explained  by  f™,  ^ 
supposing  that  the  fluid  behind  it  gravitates  downwards,  and 
accumulating  in  the  inferior  part  of  the  retina,  produces  these 
appearances.    Occasionally  this  fluid  contains  blood,  or  pus,  KBiiuoai 
which  will  of  course  alter  the  apparent  colour  of  the  detached  pm. 
part.   Particles  of  lime  and  small  plates  of  bone  have  been  found 
lining  the  inner  surface  of  a  detached  portion  of  the  retina.     In 
detachment  of  the  retina  from  serous  effusion  beneath  it,  there 
is  not  necessarily  any  increased  tension  of  the  eyeball. 

Prognosis. — The  prognosis  of  these 
the  retina  is  unfavourable ;  some  few 
others  have  been  said  to  recover  ;  but, 
goes,  the  effusion  behind  the  re 
leads  to  loss  of  sight  in  the  afiected  eye. 

Treatment. — ^Loss  of  sight  must  be  the  result  of  an  accumu- 
lating effusion  behind  the  retina,  and  its  separation  from  the 
choroid,  unless  the  surgeon  can  afford  some  relief  to  his  patient. 
_3Iusmay  be  done,  as  has  been  proved  by  Von  Graefe,  and 
li  B 


of  detachment  of  PragxtiU 
lain  stationary,  unfi* 
my  experience 
ler  or  later,  and 
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Mr.  Bowman.*  Their  mode  of  ireatmenl  is  to  pass  two  n«dlH 
from  without  through  the  sclerotic  into  the  effusion,  so  u  u  Itt 
the  fluid  escape  into  the  vitreous,  or  externally  iato  the  (duMti 
Successful  cases  of  the  kind  ate  authenlicated. 
Before  adopting  this  measure,  however,  in   any  panicilH 

'  case,  ii  is  necessaiy  to  determine  whether  the  retina  is  cuBptft 
lively  healthy,  so  as  to  lead  us  Co  hope,  in  case  the  effosed  fioid  » 
gotridof,  and  the  retina  restored  to  its  normal  poBCioii.UiataK 
patient  will  gain  some  advantage  from  the  operation.  We  mnf 
judge  of  this  pretty  accurately  by  the  appcaiajiceof  il»e  reun»; 
if  it  looks  dull  and  opaque,  it  is  more  than  probable  thai  tu 
nervous  elements  have  dcgeoeraied,  and  in  that  case  it  wtll  be 
of  little  use  interfering. 

Our  intention  In  operating  should  be  to  make  a  troe  opoiiV 
through  the  effusion,  so  as  to  allow  it  to  escape  into  the  vioMu 
chamber;  the  retina  will  then  fall  back  into  its  normal  posiiisii. 
and,  unless  structurally  altered,  its  functions  may  beresiondaB^ 
the  patient  regain  almost  perfect  vision.  The  plan  Mr,  Bomhb 
recommends  appears  to  be  the  best  adapted  for  this  pujpo*-'— 

.  The  site  of  the  separation  of  the  retina  having  boca  tarA^. 
studied  with  the  ophthalmoscope,  the  patient  is  placed  a  > 
couch;  and  a  stop  speculum  having  been  introduced  toke<f  Ike 
lids  apart,  the  surgeon  passes  a  needle  through  the  scknM 
vertically  into  the  eye,  transfixing    the  retina  at  its  point  <i 

I  separation  from  the  choroid;  another  needle  is  then  imoHi 
through  the  same  opening,  and  the  handles  of  the  two  bdi| 
separated  the  one  from  the  other,  their  points  are  ntdc  M 
diverge  like  the  blades  of  a  pair  of  scissors.  In  ihtt  in;r  ^ 
retina  is  torn  through,  and  the  fluid  behind  it  escapes  inn  lit 
vitreous  chamber;  usually  a  small  quantity  passes  out  alOdf  ik 
needles,  and  exudes  beneath  the  conjunctiva ;  buithniiai 
always  the  case.  After  the  operation  the  retina  Uls  bide  iM 
apposition  with  the  elastic  lamina 

In  these  cases,  the  chief  point  to  attend  to  is  to  a' 


•  Ophlkalmic  Hetfital  RrftrH,  t<A.  IT.  p.  IJJ. 
t  Mi.  Haynci  Wtdloa  on  IleladunoU  of  the  RctiM :  JM  Ila* 
ltd  Cat.,  1366,  vol  ii.  p.  311. 
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the  lens;  but  an  ordinary  amount  of  anatomical  knowledge  and 
skill  will  prevent  this  accident,  and  if  we  do  not  touch  the  iens, 
we  may  be  sure  that  no  injury  will  result  from  passing  the 
needle  into  ihe  vitreous,  even  if  we  do  not  succeed  in  effecting 
a  cure.  After  the  operation,  the  only  necessary  treatment  will 
be  to  keep  the  eye  closed  for  a  few  days  with  a  pad  and  bandage. 
As  I  before  slated,  I  have  operated  in  this  manner  a  considerable 
number  of  times,  the  proceeding  being  followed  by  temporary 
relief,  but  never  by  anything  more  favourable. 

Delachment  of  the  Retina  from  Staphyloina  and  Fluid  I> 
Vitreous. — Besides  detachment  of  the  retina  brought  about  by  5^ 
blows  on  thecye,  and  serous  eflnsion  between  it  and  the  choroid, '" 
other  causes  may  produce  a  similar  result.     I  mentioned  one  of 
these  when  discussing  the  subject  of  sclero-choroiditis  anterior, 
observing  that,  as  the  sclerotic  gradually  yielded  10  the  intra- 
ocular pressure,  the  choroid,  being  drawn  into  the  staphyloma, 
may  drag  the  retina  after  it,  thus  detaching  it  from  its  normal 
positiort.     A  similar  result  occurs  at  times  in  posterior  staphy- 
loma; but  in  this  last  affection,  in  addition  to  the  mechanical 
effects  produced  by  the  protrusion  backwards  of  the  sclerotic, 
there  is  a  tendency  to  general  congestion  of  the  choroid,  and  a 
fluid  state  of  the  vitreous,  which  may  itself  lead  to  delachment  F 
of  the  retina.  Si 

A  like  alteration  in  the  consistency  of  the  vitreous  has  been 
known  occasionally  to  follow  severe  contusions  of  the  eye,  and 
such  an  accident  may,  therefore,  give  rise  to  detachment  of  the 
retina.  Under  these  circumstances  the  alterations  in  the  con- 
sistency of  the  vitreous  appear  to  progress  with  remarkable 
slowness,  so  that  the  fact  of  the  injury  may  be  almost  forgolleo 
but  symptoms  of  gradual  impairment  of  sight,  and  floating 
bodies  in  the  field  of  vision,  attract  the  patient's  notice,  and  we 
findonexamininglheeye  that  a  fluid  state  of  the  vitreous  exists, 
with  detachment  of  the  retina. 


Tumours   of    the    Retina  :     Medullary     Sarcoma  tu«c 
(Glioma).— This  form  of  sarcoma  is  most  frequently  met  with  sliKo«t«,* 
among  infants  and  young  people.    It  originates  in  the  connec- 
tive tissue  of  the  retina.    These  tumours  consist  of  round  cells, 
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jrowi 
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about  the  size  of  pus  globules,  embedded  in  a  smaU  quantity  (C 
granular  intercellular  substance.  The  tumour  is  usually  ml 
vascular.  As  the  morbid  growth  increases  in  size  the  r 
detached,  and  the  tumour  advances  into  the  vitreous  cl 
During  its  growth  haemorrhages  ficquentiy  take  place,  and  se 
lind  patches  of  blood  in  the  tumour.  It  is  not  ui 
softened  areas  in  the  morbid  growth.  These  sarcomas  s{ 
continuously,  so  that  the  whole  of  the  retina  and  the  optic  di 
in  the  course  of  a  short  lime,  are  occupied  by  the  new  grovel 
the  intra-ocular  pressure  is  increased,  abscess  of  the  c 
follows,  and  the  sarcoma  protrudes  outwards. 

The  following  case  illustrates  the  course  of  this  disease,  but,ii 
I  have  before  remarked,  it  most  commonly  occurs  during  infincji 

A.,  aged  six  years,  was  brought  to  me  at  the  OphthabalB 
Hospital,  and  presented  the  following  conditions  ; — Genef 
health  good  ;  the  pupil  of  the  right  eye  was  widely  dilated,  u 
a  yellow  reflection  from  the  fundus  could  be  s 
proceeding  from  a  morbid  growth  which  projected  into  th 
vitreous  chamber. 

1  advised  the  removal  of  the  eye,  but  as  the  parents  wcuIdM 
consent,  the  child  was   removed  from  the  hospitaL    Twth 
months  aflenvards  they  again  brought  him,  and  the  right  «] 
then  presented  the  appearance  delineated  in  Fig.  51.   Tbccl 
health  had  fallen  off,  but  the  glands  of  his  neck  were  ni 
larged.    The  eyelids  were  greatly  distended,  and  a  i 
tumour  was  seen  growing  from  the  eyeball  and  | 
between  the  eyelids.     Its  surface  was  ulcerated,  and  bled  » 
touched,  but  was  usually  covered  with  a  cnist  of  dried  b 
and  matter. 

I  at  once  removed  the  morbid  growth.  On  passing  myfii 
behind  the  tumour,  1  felt  th.tt  the  optic  nerve  was  muck 
larged.  1  divided  the  nerve,  therefore,  as  neat  the  optic  tew 
as  possible,  and  then  applied  the  solid  chloride  of  lifkc  to 
bottom  and  sides  of  the  wound.  Tbechildmadearapi*! 
and  appears  to  have  remained  perfectly  free  from  the  dii 

On  examining  the  tumour,  I  found  that  the  optic  ae 
embedded  in  a  morbid  product,  having  all  the  charactcn  *b«<t 
noticed  as  chataaeristic  of  glioma. 


AfiCO.'ifA  OF  THE  KETIX. 


We  not  UDfrequentty  have  the  opportunity  of  watching  the 
{TOwthofa  tumour  of  this  kind;  andmay  tb«i  see  through  the 


•dibted  pupil  a  glistening  yellowish- white  reflection  from  the 
back  of  the  eye.  The  ophthalmoscope  enables  us  to  complete 
ibe  diagnosis,  and,  if  employed  sufficiently  early,  demonstrates 
the  £act  of  the  morbid  growth  being  limited  to  one  part  of  the 
ntioa,  giving  it  a  thickened  and  mottled  appearance.  Subse- 
quently, as  the  disease  involves  the  whole  of  the  retina,  the  eye 
usames  the  appearance  formerly  known  as  the  "  amaurotic 
at't-«y&''  The  morbid  growth  advances  towards  the  lens,  the 
^be  of  the  eye  enlarges,  and  ultimately  the  tumour  bursts 
through  the  cornea,  and  assumes  the  fungoid  appearance  depicted 
in  Fig.  51.  There  can  be  no  question  as  to  the  necessity  of 
CKcising  the  eyeball,  and  with  it  the  morbid  growth,  in  cases  (rf* 
this  form  of  disease.  The  operation  should  be  performed  so 
•ODD  as  the  presence  of  the  sarcoma  has  been  diagnosed ;  any 
-dday  may  be  attended  with  the  most  serious  consequences. 


JtEMERALOPIA. 


FUNCTIONAL  DIEOKDSKS  OP  THE  KETISA. 

HiHERAi,       Night  Bunbness,  or  Hemeralopia.— The  followiagai 
""'''  tract,  toJ^en  from  a  work  stamped  with  the  authority  of  G 

nient,*gives  a  good,  though  marvellous, accoui 
Capt.  Smith,  R.N.,  reports  that  in  September,  1801,  the  J/rtl 
captured  a  Spanish  privateer,  and  having  been  sent  with  itatj  I 
men  to  cruise  in  her  as  tender,  he  thus  describes  thnr  adns- 

Cn^iiin  "  In  a  few  days,  at  least  half  the  crew  were  afTccied  wiA 

aamtXic  nyctalopia.  We  were  chased  cuie  cahn  morning  by  a  Urp 
g^JIJ^  xebec,  carrying  from  eighty  10  one  hundred  men,  and  IOW»rf» 
evening  she  was  fast  pulling  up  to  us,  our  people  havii^  beoi 
fagging  at  their  oars  many  hours  without  any  relieL  Knomf 
that  night  would  deprive  half  of  our  crew  of  sight.  It  wa*  pro- 
posed to  try  our  strength  with  the  enemy  while  it  was  dayli^; 
Ibis  was  answered  by  three  cheers.  The  oars  were  nU9  aoo*. 
and  the  enemy  by  this  lime  being  within  gunshot,  ibe  actiM 
commenced.  After  a  time,  to  our  great  rehcf,  he  sheered  eAod 
pulled  away  from  us  ;  we.  in  oui  turn,  became  the  pumen ;  b* 
when  night  came  on,  we  took  special  care  to  lay  01 
the  xebec,  and  saw  no  more  of  her. 
i  "This  circumstance  put  me  on  devising  some  means  (i#cbis( 
the  people  affected  with  night  blindness,  and  I  cook)  tMnk  d 
none  belter  than  excluding  the  lays  of  the  sun  from  iwe  e*t 
during  ihc  day,  by  placing  a  handkerchief  over  it ;  uid  1  m 
pleased  to  find,  on  the  succeeding  night,  that  it  eomplcKh 
answered  the  desired  purpose,  and  that  the  patients  e<v£&  if 
(  perfectly  well  with  the  cje  which  had  been  covered  dunnj  fc 
day  ;  so  that,  in  future,  each  person  so  aflccted  hod  one  eye  fa" 
day,  and  the  other  for  night.  It  was  amusing  enough  to  k< 
Jack  guarding,  with  tender  care,  his  night  eye  from  even  ik 
slightest  communication  with  the  ann's  rays,  and  occasioiwll' 
changing  the  bandage,  that  each  eye  In  van  uigtit  take  a  f^' 
of  night  duty,  it  being  found  that  guardtats  the  eye  for  one  d" 
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sufficient  to  restore  the  tone  of  the  (^c  nerve,  a  torpor  of  ReCemd 
^rfaich  and  of  the  retina  is  supposed  to  be  the  proximate  cause  hSuutio^ 
«f  the  disease.    I  much  question  whether  any  purely  medical 
treatment  would  have  had  so  complete  and,  above  all,  so  im- 
SDcdiate  an  effect. 

^  Persons  affected  with  nyctalopia  become  perfectly  blind  as 
wi^it  approaches,  and  continue  so  till  the  approach  of  daylight ; 
the  medical  treatment  is  bleeding  and  purging,  blisters  applied 
repeatedly  to  the  temples,  close  to  the  external  canthus  of  the 
cinchona  bark,  joined  with  chalybeates,  &c.,  all  of  which 
impracticable  by  us,  having  no  medicine  on  board  our  little 

I  am  aware  that  this  disease  frequently  attends  scurvy  and  kut 
in  tropical  climates,  and  is  sometimes  occasioned  by  derange- 
it  of  the  digestive  organs  and  hepatic  system,  in  which 
our  simple  treatment  would  be  useless ;  but  in  the  above 
it  was  evidently  caused  only  by  the  sun." 
Although   bordering  on  the  marvellous,  this  account  is,  I 
think,  worth  recording,  more  particularly  as  I  quite  agree  with 
dn  Smith  as  to  the  cause  of  hemeralopia ;  1  believe  it  does 
from  scurvy  and  over-stimulation  of  the  retina* 
We  must  exclude  from  this  group  cases  of  pigmentary  de-  No  ledoi 
feneration  of  the  retina,  and  in  fact  all  diseases  of  the  eye  hS^!^ 
accompanied  with  structural  lesions,  which  in  themselves  ac-  <^* 
count  for  the  night  blindness ;  as,  for  instance,  opacities  of  the 
vitreous,  lens  and  cornea,  myosis,  and  such-like  affections,  and 
simply  confine  our  remarks  to  cases  in  which  marked  diminu- 
tion in  the  acuteness  of  vision  exists  when  the  patient  is  removed 
from  a  bright  light,  and  yet  in  which  we  can  discover  no  lesions 
of  the  retina  or  of  the  dioptric  media  to  account  for  the  pheno- 
mena.    Instances  of  the  kind  are  common  in  the  tropics. 

In  hemeralopia  the  patient  is  not  only  blind  at  night,  but  at  patient 
an  times  if  taken  into  a  room  dimly  lighted  ;  he  can  see  com-  ji^a^dii^ 
paratively  well    in  bright  moonlight,  or  in  a  well-lit  room,  ^s^'* 
Hemeralopia  evidently,  therefore,  arises  from  a  state  of  torpor 
or  exhaustion  of  the  retina,  which,  under  these  circumstances.  The  retin 
requires    a   greater    number   of  luminous   rays  to  produce  a       '  ' 
lensible  impression  than  in  the  healthy  eye. 
Causes, — This  condition  of  the  retina  may  be  brought  about 


SNO IV-BLINDNESS, 


From  bad 
food  and 
sun^lare. 


or  exposure 
to  the  sun 
alone. 


Treatment, 


Tonics, 
food,  and 
rest. 


by  general  anaemia  and  imperfect  nutrition,  or  by  intense  excita- 
tion  of  the  nervous  structures,  and  consequent  exhausdon; 
probably  a  combination  of  these  causes  is  the  most  prolific 
source  of  hemeralopia.     A  patient,  whether  from  bad  foodi 
impure  air,  or  disease,  falls  into  a  state  of  anarmia,  and  if  \t 
be  then  exposed  to  the  intense  glare  of  a  tropical  sun  hcmen* 
lopia  is  the  result.    It  is  unnecessary  for  me  to  cite  instances  Id 
prove  that  such  influences  are  a  cause  of  night  blindness,  k 
being  well  known  that  sailors  returning  from  a  long  voyage  it 
the  tropics,  and  predisposed  to  scurvy  from  ship-diet,  aic  not 
unfrequently  affected  with  hemeralopia ;  but  direct  txposxat  te 
the  glare  of  the  sun  has  hardly  been  recognized  as  a  sole  caoH 
of  night  blindness. 

The  Treatment  of  night  blindness  resolves  itself,  theidbi^ 
into  endeavours  to  restore  the  nutritive  functions  by  suitalde 
diet,  and  such  means  as  iron  and  strychnine,  and,  when  ie> 
quired,  by  antiscorbutic  remedies,  giving  the  eye  rest  at  tte 
same  time.  If  these  objects  are  kept  in  view,  I  have  never  seei 
a  case  of  hemeralopia  that  has  failed  to  recover ;  provided^  of 
course,  that  the  patient  has  not  been  suffering  from  some 
incurable  disease  of  the  liver,  kidneys,  or  other  important  oigaat 
of  the  body.  In  making  this  assertion,  I  restrict  myself  ia 
fact,  to  cases  of  hemeralopia  in  the  Umited  sense  above  indh 
cated,  and  not  to  cases  in  which  the  night  blindness  dependi 
upon  other  and  assignable  causes. 


Snow- 
Blind- 
ness. 


Retinal 
exhaustion. 


Snow-Blindness  would  appear  to  arise  from  someiHiat  the 
same  causes  as  hemeralopia,  the  glare  from  the  snow  cxaaaag 
over-excitation,  and,  ultimately,  loss  of  sentient  power  in  the 
retina.  The  affection,  however,  usuaUy  passes  away  after  the 
removal  of  its  cause.* 

Mr.  H.  Cayley,  Surgeon  to  the  Calcutta  Ophthalmic  Hospital, 
gives  the  following  account  of  snow-blindness.     He  writes  :— 
DiNaj^'s     "  As  I  was  crossing  the  'Zoji  La'  pass  from  Cashmir  to  Ladak 
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early  in  May,  I  had  the  opporlimity  of  seeing  many  cases  of 
snow-blindness,  and  a  brief  description  of  the  affection  may  be 
of  interest. 

"The  day  of  crossing  the  pass,  my  party  were  on  the  move 
for  more  than  sixteen  hours  over  fresh  fallen  snow  the  whole 
way,  and  soon  after  mid-day  I  noticed  some  of  the  servants  and 
baggage  coolies  stumbling  along  with  their  eyes  covered  and 
protected  as  much  as  possible,  and  all  complaining  of  intense 
burning  and  throbbing  in  the  eyeballs,  headache,  and  dimness  s^ 
of  sighL     I  recommended   what  I  had  heard  from  natives  of 
the  mountains,  and  had  myself  found  to  give  great  relief — viz.^ 
theapplicationof  ahandfulofsnowon  the  eyes  for  a  few  minutes 
till  the  burning  was  removed,  and  repeating   this  at  intervals. 
After  the  march  was  over,  and  during  the  night,  all  those  whose 
eyes  were  affected,  consisting  of  nearly  half  the  party,  suffered 
most  acutely  from   deep-seated  pain  in  the  eyes  and   orbits,  k 
Vi'ilh   more  or  less  complete  loss  of  sight ;  and  many  of  the 
coolies,   who  were  all   hill-men,  and  accustomed  to  the  snow, 
were  sitting  out  in  the  cold  night  air,  groaning  with  pain,  but 
finding  their  sufferings  less  than  in  the  smoky  huts.     The  next 
morning  two  of  the  servants,  and  about  twenty-five  coohes, 
were  suffering  in  a  greater  or  less  degree  from  the  following 
symptoms  :   almost  complete  loss  of  sight  ;  they  could  just  see  Si 
their  way  about,  but  some  even  were  quite  blind.     The  most 
intense  intolerance  of  light ;  severe  deep-seated  pain  and  bum-  ii 
ing  in  the  eyebalLs   and  orbits,  and   generally   bad  headache, " 
The  other  symptoms  were  profuse  lachrymation,  injection  of  the 
conjunctiva,  and  swelling  and  puffiness  of  the  lids,  and  con- 
tracted and  inactive  pupils.    Acute  ophthalmia,  in  fact,  with  the  o 
symptom  of  nervous  irritation  especially  prominent,    la  some 
only  one  eye  was  affected,  but  generally  both,  though  not  always 
in  the  same  degree.    In  some  the  affection  commenced  after  the 
day's  march  and  exposure  were  over,  but  I  think  only  in  those 
who  went  into  the  huts,  and  were  exposed  to  the  irritating  smoke 
of  fires  of  wood  and  animal  dung.     The  treatment  1  employed  T 
and  which  gave   great   relief,  was  warm  fomentations,  and  a 
lotion  of  equal  parts  of  tincture  of  opium  and  water  dropped 
into  the  eyes,  and  keeping  the  eyes  covered  with  a  wet  bandage. 


COLOVR-BUNDNESS. 


The  dit^s  caused  sniajting  for  a  few  miniates,  foil 
idief."* 

Lightning-Blindness. — Momeniaj^ 
bright  light  may  induce  impairment  of  vision,  bjr  desn^ 
sensibility  of  the  retina.  The  captain  of  o 
steamers  consulted  me  a  short  time  since  on  account  of] 
sight,  particularly  marked  at  night.  Hi 
feet  until  within  a  few  monihs  of  the  time  1  fint  a 
was  then  at  sea,  and  one  fearfully  dark  and  stotd 
suddenly  a  vivid  flash  of  lightning  burst  o 
patient  stales  that  for  a  fbw  minutes  aHerwards  he  « 
bhnd,  and  although  he  recovered  his  sight  to  a  great 
has  since  remained  impaired.  No  abnormal  appean 
be  detected  with  the  ophthalmoscope. 

The  ftmctions  of  the  retina  may  become  similariy  itij 
prolonged  work  on  minute  objects  in  a  bright  tight, 
instances  of  watchmakers  and  engravei^  and  yet  dM 
the  eye  may  appear  perfectly  healthy. 

Colour- Blindness  (Tests  for,  see  p.  28j  in 
stances  comes  under  the  class  of  diseases  depend 
impairment  of  the  functions  of  the  retina,  without  any  p 
lesion  in  the  nervous  apparatus  of  the  eye;  on  the  ol 
colour-blindness  is  met  within  a  considerable  numbcti 
affecting,  either  primarily  or  secondarily,  the  braia  a 
cord.  Excludirig  instances  of  this  description,  one  I 
cases  from  time  to  time  in  which  colour-blindness  app 

'  a  congenital  and  hereditary  affection;  the  patient's  ii| 
other  respects  be  perfect,  but  he  is  unable  to  distingnU 
certain  colours — red,  orange  and  yellow  may  not  be  di 

/  able  from  blue,  grey,  or  green,  and  in  some  few  CJUM 
colour-blindness  exists,  black  and  while  being  alone  n 
In  other  instances  the  patient  complains  that  nil  colon 
a  certain  tint  either  of  red,  green,  or  some  other  colM 
form  of  colour-blindness  is  uncommon,  except  u  I 
disease  of  the  brain  or  optic  nerve,  which  we  shall  sal 
have  to  consider. 

•  Indiam  Mtdical  Gauttt,  Ai^ttU  I,  X 
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Dr.  G.  Wiisor»  states,  thai  patients  suffering  from  colour- 
blindness can  often  distinguish  colours  by  anificial  light  better 
than  by  daylight;  he  points  out  very  forcibly  the  necessity  of 
examining  men  employed  as  guards  to  railway  trains,  and  in  imi 
other  similar  situations,  as  to  their  power  of  distinguishing  the  i°p 
VBrious  colours:  a  man  may  be  affected  with  colour-blindness 
without  knowing  it,  and,  if  so,  he  is  of  course  unfit  for  an 
employment  in  which  the  recognition  of  coloured  signals  is  all- 
important.  The  ability,  however,  to  discern  colours,  as  1  have 
above  remarked,  is  impaired  by  various  affections  of  the  eye. 

This  defect  occurs  under  every  form  of  nerve-atrophy,  as  well 
as  in  every  degree  of  amblyopia.  Even  where  sight  is  not  much 
injured  colour-blindness  may  be  very  marked.  The  prognosis 
of  the  nerve-affection  is  not  modified  for  better  or  for  worse  by 
the  loss  of  colour- perception.  The  colour  to  which  patients  arc 
most  frequently  insensitive  is  red,  while  blue  is  best  preserved : 
green  appears  yellowish  or  grey;  rose  and  violet,  bluish;  yellow 
commonly  appears  yellow.  In  the  later  stages  of  the  malady 
only  the  bluish  shades  are  apt  to  be  recognised,  all  others 
appearing  whitish,  grey,  or  dark.  This  corresponds  closely  with 
what  is  true  of  the  normal  eye  during  deep  twilighL 

In  three  cases  of  Juminpia  there  was  no  defect  of  colour-per-  In  t 
cepiion  in  the  sound  half  of  the  field.  In  one  of  these  cases 
vision  was  nearly  restored,  but  on  the  Winded  siiie  the  colour- 
sense  remained  defective.  Quaglino  and  Boys  de  Loary  pub- 
lished each  a  case  of  hemiopia  in  which  there  was  absolute 
colour-blindness  for  the  remaining  field. 

An  extremely  interesting  class  of  cases  are  those  of  ambly- 
opia  without    centra!    scotoma  or  ophthalmoscopic   lesions. 
The  amblyopia  occurs  without  central  scotoma  ;  and  in  these  Rar 
cases  there  is  little  derangement  of  the  perception  of  colour.  ™^ 
Out  of  twenty-one  cases  of  amblyopia  without  scotoma,  only  °^ 
three  were  unable  to  distinguish  red.    These  patients  acquired 
their  amblyopia  from  abuse  of  alcohol,  tobacco,  and  other  toxic 
substances,  a  few  from  anarmia  and  mal-nutrition.    This  asser- 
tion appears  to  be  supported  by  the  fact  that,  out  of  eighty-one 

"  "  Researches  on  Colour  Blinduess,"  pp.  118-137.     EJin.,  1855, 
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cases  of  amblyopia  in  which  there  were  no  opbtlulmoscc 
lesions  and  no  central  scotoma,  there  were  seventy-bve  tnen: 
six  women. 

Cases  of  amblyopia  with  visible  lesion,  and  will)  on 
'  scotoma,  present  marked  impairment  of  sense  of  cokxir.  At 
early  stage  of  these  cases  is  to  be  found  sotneiiinet  a  1 
striated  haziness  of  the  border  of  the  papilla  and  nc^gbbn 
retina,  which  resembles  syphilitic  retinitis,  but.  urdike  tbeb 
extends  only  a  little  distance  into  the  retina.  Twice  then 
evidences  of  diffused  retinitis;  in  several  cases  there  were  imI 
hemorrhages ;  but  generally  no  marked  changes  coukt  be  ya. 
the  ophthalmoscope.  Atalaler  period  the  papilla  is  apt  tai 
alteration  of  tissue  in  paUor  or  slight  bluishness  of  its  onttt 
—a  sign  of  partial  atrophy  at  least  in  some  of  the  cases, 
this  class  of  cases  fifty-six  were  seen,  and  in  thirty-one  the 
ception  of  colour  tested;  of  which  in  all  then  was  a  dHCtfl 
impairment.  So  unifonn  was  this  fact  that  it  may  be  take 
a  means  of  diagnosis  of  the  existence  of  central  scotoma. 

The  following  "Suggestions as  to  Interrmtional 
for  a  Uniform  System  of  Maritime,  Coast  and  Harbour  S^ 
ling,  with  a  view  to  the  safety  of  life  and  property,"  h»ve 
recommended  by  a  committee  of  the  Medical  Congress 
for  that  purpose  : — 

A.  With  nsptct  to  Land. 

"  For  admission  as  Driver  at  Slokir  is  required  : — A  bed 
condition  as  regards  habitual  congestion  or  irritation  oSUtt 
and  cj'elids  ;  /or  rack  rye,  complete  field  of  vision,  lun 
acuity  and  refraction,  colour-sense  at  least  four-fiiths  of 
normal,  total  absence  of  commencing  cataract  or  any  01 
progressive  disease. 

'■  For  admission  to  other  Railway  Serviff  is 
healthy  condition  as  regards  habitual  congestion  at 
the  eyes  and  eyelids ;  /or  each  eye,  complete  field  oS  vtBoe, 
absence  of  cataract,  or  any  other  progressive  disease  ;  /or  tut 
the  eyes,  normal  acuity  and  tefraction,  colour-seme  at 
Ihree-fifths  of  thenonnal  j/or  M<uM<-r  ^_)-^,  sight  of  alleu 
the  normal,  as  regards  both  acuity  and  colour-sense. 
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B.  With  Respect  to  Sta. 

"  (l.)— That  in  ocean-going  skips  and  in  all  steamers,  especi- 
ally those  carT>'inE  passengers,  there  should  always  be  in  acmal 
control  of  the  helm  a  person  possessing  -uiiik  the  two  eyes  to- 
gether, ivilhout  glasses,  normal  sight,  both  as  to  acuity  and 
colour  :  and  thai,  in  addition,  in  such  ships,  at  least  one  of 
the  persons  actually  on  the  look-out  should  be  similarly 
qualified. 

"  {3.) — That  in  vessels  engaged  in  the  coasting  trade,  every 
person  liable  to  lake  charge  of  the  helm  should  possess  ki//A  the 
two  eyes  together,  -withoiit  glasses,  sight  equal  to  at  least  two- 
thirds  of  the  normal,  both  as  to  acuity  and  colours. 

"  (4.) — That  all  persons  engaged  in  marine  signalling,  ashore 
or  afloat,  and  all  pilots,  should  have  have  normal  sight,  both  as 
to  acuity  and  colours,  as  defined  in  Article  2. 

"  (5.) — That  hypermetropic  persons,  although  satisfying  the 
requirements  of  Articles  2,  3,  and  4,  should  nevertheless  not  be 
admitted,  if  before  the  age  of  eighteen  they  have  a  manifest 
hypermetropia  of  1  dioptre  or  more. 

"  (6.) — That  re-examinations  should  be  made  at  the  age  of 
forty- five. 

"  (7.) — That  the  examinations  should  be  conducted  by  persons 
of  recognired  competency,  under  the  direction  of  a  Central 
Medical  Authority  in  each  country. 

'*  (8.)— That  an  International  Commission  should  be  consti- 
tuted, to  fix  upon  such  further  measures  as  to  signals  as  may  be 
necessary  for  safe  navigation,  and  specially  upon  the  standard 
colour,  and  the  sizes  of  the  signals  which  should  be  employed. 

EXPLANATORY  REMARKS. 

(The  numbers  refer  to  the  Resolutions.) 
A.  As  to  Land. 
"(1.) — The  signal  service  on  land,  though  quite  as  impor- 
tant, are  not  so  purely  an  international  matter  as  those  having 
reference  to  the  sea.     Many  countries  have  already  established 
le^slation  in  this  respect,  and  others  are  introducing   it   by 
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degrees.  It  is  believed  that  the  standards  now  tecooa 
may  be  of  genera]  utility,  especially  in  the  case  of  ca 
nous  countries.  The  mode  of  exanunation,  for  cobwl 
daily,  is  here,  as  for  service  at  sea,  of  the  U{^*«t  { 
importance. 

B.  As  to  Sea. 

"  It  is  obvious  that  Regulations  having  an  [nun 
character  become  every  year  more  urgently  reituiied,  fi 
increasing  number,  size  and  speed  of  vessels. 

"  In  view  of  the  practical  difficulties  with  which  all  < 
sory  exa.miDations  are  attended,  it  has  been  sought :- 

"  {a.)  To  limit  the  examination  in  each   case    t 
strictly  necessary. 

"(p.)  To  require  them  only  when  absolutely  indispensal 
of  the  smallest  possible  number  of  persons. 

"(c.)  To  simplify  the  methods  as  much  as  possible^ 

"  On  large  ships,  many  sailors  not  required  for  the  bi 
to  be  responsible  for  the  look-out,  may  be  adtnineil  1 
certiiicate  of  examination  :  but  as  it  will  be  in  ih 
all  to  be  possessed  of  such  a  certificate,  which  \ 
sent  a  higher  competency,  it  may  be  expected  that  many 
themselves  seek  for  it,  from  whom  it  would  not  nea 
be  demanded,  and  facilities  for  obtaining  it  should  01  al 
be  at  hand  in  maritime  ports. 

"  (2.)— Good  sight  ■wirhaut  the  aid  of  glasses  b  n 
because  glasses  fail  to  help  just  where  dear  il^K  I 
needcd—^.^,,  in  storm,  rain,  or  fog. 

"  Acuity  of  Sight : — Complete  acuity  is  not  ibocviIbi 
cient,  and  even  scarcely  sufficient,  having  regard  V>  \ 
creasing  number,  site,  and  Speed  of  steamers.  But  it ' 
practically  enough,  if  at  se.i,  this  complete  acuity  ts  a 
by  the  use  of  both  ryti  eombiittd.  The  amber  of  pcm 
eluded  under  this  rule  wilt  be  much  less  than  i 
acuity  for  each  eye  separately  is  needed. 

"The   acuity  is   supposed    to  be    determined    by  »i 

letters  or  signs  at  a   certain  distance,  under  a  ocrtxia 

on  the  principle  of  the  test-types  of  Snellen. 

"  Colatir-Settse  b  supposed  to  be  tested  by  p 
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matjc  tables,  on  the  principle  of  those  of  Stilling,  subject  to 
control  by  the  nse  of  light  transmitted  through  coloured  glass, 
in  tmitiLtion  of  signal  lights.  This  control  will  also  aid  in 
detecting  central  scotoma  for  colours,  in  the  very  rare  cases 
where  it  might  co-exist  with  the  required  acuity. 

"  Holmgren's  excellent  tests  have  tieen  already  extensively 
adopted.  But  their  use  demands  more  skill  in  the  examiner. 
Tests  well  selected  on  the  principle  of  Stilling  might  be  very 
well  adopted  as  standards  for  ascertaining  normal  colour-sense, 
as  well  as  definite  degrees  of  colour-sense  below  the  normal. 
The  principle  of  Stilling  has  been  recommended  as  affording 
a  quantitative  as  well  as  a  rapid  qualitative  test. 

"  {3,}— A  lower  standard  is  fixed  in  the  coasting  trade  (ex- 
cluding steamers)  because  the  vessels  are  smalkr  and  the 
speed  less.  Moreover,  a  demand  for  full  acuity  would  render 
it  difficult  to  procure  a  sufficient  number  of  sailors,  as  each 
hand  must  be  liable  in  small  vessels  to  serve  at  the  helm, 

"(4.) — It  is  obvious  that  the  persons  here  named  must  have 
full  acuity  and  colour-sense. 

'■  (5.) — Persons  having  a  manifest  hypermetropia  above  that 
here  indicated  would  not  possess,  at  the  age  of  thirty-five  or 
forty,  without  glasses,  the  needful  degree  of  acuity;  it  is  belter 
then,  both  for  themselves  and  the  service,  that  they  should  not 
be  admitted  at  all. 

'■  (6.) — Tlie  attendant  practical  difficulties  have  caused  one  re- 
examination only  to  be  advised  at  tlie  age  of  forty-five.  It  has 
been  found  that  the  very  great  majority  of  persons,  once  ad- 
mitted as  having  good  sight,  have  retained  it  up  to  that  age. 
A  great  number,  no  doubt,  have  been  admitted  hitherto  without 
sufficient  examination.  Still,  it  would  not  be  practicable  to  in- 
stitute a  general  examination  of  those  already  in  the  service. 
Nevertheless,  it  would  be  desirable  to  examine  anew,  in  the  case 
-of  passenger  steamers,  all  those  responsible  as  helmsmen  and 
look-out  men. 

"  The  Congress  recommends  that  surgeons  of  ships  should  be 
qualified  to  exercise  special  surveillance  as  to  the  sight  of  those 
employed  in  these  capacities  on  board. 

"  (7.) — A  central  medical  authority  is  requisite  to  ensure  the 


384 


HEMIOPIA,  OR  BALF-VISION. 


I 


perfection  of  the  system,  and  its  unifonnily.  He  sbtmld  pro- 
pose the  examiners,  and  be  responsible  for  their  fiuiess-  They 
should  be  men  of  ascertained  competency,  and,  as  &raspiacti: 
able,  qualijied  as  medical  specialists. 

"  (8.)— The  measures  recommended  in  Articles  2  to  7  si'r,;: 
be  brought  into  operation  without  delay.  But  an  Intematior,- 
Commission  would  still  have  to  determine  the  precise  col;^. 
of  the  glass,  securing  unifonnily  in  that  as  well  as  in  ihe  n; 
and  disposition  of  the  signal  lights." 

HEMropiA,  OR  Half-vision.— The  fibres  of  the  optic  tTKt 
meet  in  the  chiasma,  those  from  the  outer  part  of  the  nf!i 
tract  passing  to  the  outer  part  of  the  right  retina,  and  those  Cr^ 
the  inner  part  of  the  right  tract  supplying  the  inner  half  of  ''^ 
left  retina  ;  the  left  optic  tract  in  like  manner  supplies  the  »■:'■ 
half  of  the  left  retina,  and  the  inner  half  of  the  right  rftiiu.  1  ■- 
consequence  of  this  relation  of  the  fibres  of  the  optic  ini~-> 
mechanical  causes,  such  as  a  clot  of  blood,  or  a  tumMit,  ini;: 
fering  with  the  integrity  of  either  optic  tracts,  may  prodi.  ■ 
blindness  confined  to  the  inner  half  of  one  and  the  outer  half  y 
the  other  eye,  while  the  remainder  of  both  retina  nay  br 
healthy.  The  defect  in  the  sight  is  clearly  indicated,  and  nun 
be  carefully  mapped  out  by  a  close  scrutiny  of  the  visual  fieh!  ^ 
both  eyes ;  it  is  thus  only  that  we  can  arrive  at  a  cart>i 
diagnosis  of  the  case.  If  the  disease  be  confined  to  one  side  >' 
the  brain,  the  limitation  of  the  field  of  vision  is  often  clei/i 
defined,  and  should  the  history  of  the  case  point  to  the  fenu- 
jf  tion  of  a  clot  as  the  cause  of  the  affection,  wc  need  hanSy  iat 
that  the  impairment  of  vision  will  extend ;  but  the  majoritT  «' 
these  cases  depend  on  tumours  involving  the  chiasma,  in  «bi^ 
case  both  tracts  arc  gradually  implicated,  and  the  patient's  «(''■ 
hopelessly  destroyed.  If  the  hemiopic  contracSioiii  ocr-: 
simultaneously,  or  at  a  short  interval  from  each  odMT,  tv 
corresponding  sides  of  the  two  retinas  being  affected,  we  b" 
ascribe  the  disease  to  one  root  of  the  optic  nerve. 

Homonymous,  or  later.ii  hemiopia  is,  however,  eaccplioni- 
The  temporal  halves,  and,  in  rare  cases,  the  nasal,  cr  npp" 
and  lower  halves  of  each  monocular  visual  field,  am  Uudel 
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Tcmpond  hemiopia  is  to  be  explained  by  hindrances  to  con- 
coction in  the  optic  fibres,  which  cross  at  the  chiasma.  We 
live  no  proof  of  the  existence  of  other  forms.* 

In  these  cases  of  destruction  of  the  nerve-fibres,  occasioned  Retina 
V§  disease  affecting  the  optic  tracts  or  the  brain,  abnormal  hShh" 
appearances  are  not  often  observed  in  the  retina ;  it  is  this  fact 
^liich  distinguishes  hemiopia  resulting  from  paralysis  from  that 
impairment  of  vision  in  which  half  of  the  retina  has  been 
detached  or  entirely  destroyed  from  an  effusion  of  serum  or 
blood  behind  it. 

Hemiopia  sometimes  appears  as  a  transient  affection,  de- 


ling upon    functional    derangement  of  the  retina.      Dr.  Functiona 
Wollaston's  case  is    an   instance  of   transient  hemiopia ;  he  cm.  ^^ 


: — "  I  suddenly  found,  after  violent  exercise  two  or  three 
hours  before,  that  I  could  see  but  half  the  face  of  a  man  whom  I 
met  ;  and  it  was  the  same  with  respect  to  any  other  object  I 
looked  at.     In  attempting  to  read  the  name  Johnson  over  a 
door,  I  saw  only  ....  son  ;  the  commencement  of  the  name 
whollv  obliterated  to  mv  view."     In  this  case  the  affection 
off  in  about  a  quarter  of  an  hour. 
\\'e  meet  with  instances  of  this  kind  from  time  to  time  in 
practice ;  thev  generally  come  on  with  indigestion  or  headache,  Hue  to 
and  are  of  little  or  no  conseciuence,  but  may  cause  the  patient  tatiun. 
niisch   unnecessary'  alarm.     On  examining  the  eye  with  the 
ophthalmoscope  no  abnormal  appearance  can  be  discovered, 
the  affection  probably  di*pcnding  on  temporal  loss  of  power  in 
the  nen'c-fibres,  or  nervous  matter,  supplying  half  the  retina  of 
either  eye.     In  some  instances  of  hemiopia  there  is  a  marked 
defect  of  colour-perception  in  the  sound  half  of  the  visual  field. 
In  one  case  of  this  kind  vision  was  nearly  restored,  but  on  the 
blind  side  the  colour-sense  remained  defective. 

Treatmcftt. — In  that  form  of  disease  last  described,  we  must  Trtatmet 
direct  our  attention  towards  the  removal  of  the  source  of  irrita- 
tion, which  is  usually  gastric  ;  but,  as  I  have  before  remarked, 
the  affection   is  generally  a  very  transient  affair,  and    it  will 


*  C.  Stellwag  von  Carton,  "  Diseases  of  the  Eye."    By  Ilackley  and 
,  New  York,  1868,  p.  663, 
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often  be  unnecessa.ry  to  prescribe  anything  for  U.  Iw 
graver  cases  arising  from  actual  destruction  of  tissue  in 
tracts,  or  nervous  centres,  we  can  seldom  do 
relieving  ihc  symptoms.  We  shall  geoeraUy  hare  < 
evidence  of  the  nature  of  the  lesion  from  various 
symptoms,  depending  upon  the  disease  of  the  brainy 
to  these  our  attentioa  should  be  diieaed  rather  dM 
state  of  the  retina. 

Scotoma  (constant)  signifies  a  form  of  partial  blii 
which  only  a  portion  of  the  retina  is  insensible  to  ligfa!) 
part  often  appears  as  a  black  speck  to  the  patient,  p« 
when  he  is  engaged  in  reading  or  any  similar  work, 
cases,  the  rays  of  light  are  not  prevented  bom  tea 
retina,  but  they  fall  on  certain  parts  of  the  fundus  a 
incapable  of  appreciating  the  stimulus  of  light,  whll 
appear  as  dark  spots  in  the  field  of  vision. 
One  of  the  characteristic  features  of  scotoma  is, 

wjih  paiicnt  observes  the  dark  spots  to  move  exactly  iridi 
and  not  float  about  before  them,  as  in  Muica  x/«litaMt 
for  instance,  it  will  appear  to  follow  the  eyes  as  tbc: 
along  the  lines  of  a  book  in  reading  or  writing,  i 
covering  a  part  of  the  line ;  in  fact,  we  may  geoenlly  i 
presence  of  a  scotoma,  by  making  the  patient  look 
small  aperture  at  a  sheet  of  white  paper,  upon  wU 
generally  perceive  a  black  spot  projected,  if  a  part  of  I 
is  insensible  to  light.  Scotomats  vary  much 
figure,  being  described  as  discs,  lines,  stars,  and  i 

lion  The  position  of  the  scotoma  will  very  much 
on  the  patient's  sight :  if  at  or  near  the  yello 
most  annoying,  constantly  interfering  with  the  peri) 
vision.  On  the  other  hand,  if  the  scotom  ~ 
cause  but  little  inconvenience,  and  hardly  any  at  aU  U 
or  writing  ;  but,  when  looking  at  a  distant  object, 
will  probably  notice  a  haiy  or  misty  appeannce  on 
ofthe  field  of  vision. 
Scotoma  may  arise  from  congenital  defect,  a  par 

*•    retina  being  imperfect  or  wanting ;  but  these  dark  i| 


more  commonly  the  result  of  a  rent  in  the  retina  resulting  from 
a  blow,  or  from  haemorrhage  or  inflammation  of  the  ictina  and 
choroid.  In  this  case  the  ophthalmoscope  may  reveal  to  us  the 
nature  of  the  disease  ;  it  may  be  that  a  spot  of  atrophied  retina, 
or  one  infiltrated  with  choroidal  pigment,  will  thus  be  seen,  and  Ret 
account  satisfactorily  for  the  symptoms  from  which  the  patient 
complains. 

In  other  cases  scotoma  may  'be  induced  by  injury,  perhaps  d» 
the  result  of  a  dot  or  plug  in  one  of  the  vesseb  of  the  optic  *'t 
nerve,  interfering  with  the  integrity  of  some  of  the  fibres  of  the 
nerve,  or  destruction  of  a  limited  portion  of  the  brain  ;  in  which 
case,  although  the  portion  of  retina  supplied  by  these  fibres  will 
be  insensible  to  light,  we  may  be  un.ible  to  perceive  any  altera- 
tion in  the  fundus  of  the  eye  by  means  of  the  ophthalmoscope. 
In  cases  of  this  description,  the  scotoma  generally  comes  or 
suddenly,  and  the  affected  portion  of  the  retina,  if  not  absolutely 
insensible  to  light,  may  be  incapable  of  appreciating  colours;  in 
fact,  it  often  happens  that  a  certain  portion  of  the  retina  may  be 
affected  with  colour  blindness,  in  the  firstiin stance,  and  subse- 
quently become  dead  to  the  stimulus  of  light  without  our  being 
able  lo  detect  anything  wrong  with  the  eye  by  means  of  the 
ophthalmoscope. 

Should  a  scotoma  have  been  observed  by  the  patient  for  some  Pmj 
considerable  time,  it  is  seldom  that  the  black  spot  subsequently  ca^ 
disappears,  whether  il  arises  from  an  affection  of  the  brain  or 
retina,  especially  if  symptoms  of  commencing  atrophy  of  the 
disc  are  present.     But  if  the  spot  has  only  recently  appeared 
the  case  will  not  be  so  hopeless,  and  our  prognosis  and  treat- 
ment will  be  very  much  guided  by  the  aid  which  the  ophthalmo- 
scope affords  us.     A  central  scotoma  is  always  more  serious 
than  one,  though  it  may  be  of  large  size,  in  the  periphery  of  the 
retina.     If  no  morbid  changes  are  delected  in  the  eye,  probably  or  if 
the  disease  depends  on  some  affection  of  the  nerve ;  or  we  may  ""m^u^J 
suppose  that  a  limited  portion  only  of  the  optic  tract  is  involved;  '^''" 
and  in  these  cases  we  may  hope  for  some  improvement.    I  need 
hardly  say  that  no  such  favourable  prognosis  can  be  formed  in 
_  a  case  of  partial  atrophy  of  the  retina,  or  where  its  nervous 
e  has  been  invaded  by  pigmentary  formations  from  the 
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choroid.  On  the  other  hand,  absence  of  Urophic  i 
in  the  optic  nerve  or  retina,  does  not  exclude  on  na 
result. 

Blood  clots  »re  sometimes  a  cause  of  scoiomii,  an 
detected  with  the  ophthalmoscope;  as  ihcy  arc  ab* 
part  gradually  recovers  its  functions.  The  same  rcmi 
to  limited  serous  effusions  behind  the  retina,  prq 
nervous  tissue  does  not  appear  to  be  atrophied,  havii 
transparency  over  the  seat  of  effusion. 

IS      Amaurosis  AND  Amblyopu.— Inmost  cases  we  i 
a  definite  cause  for  the  impainnejit  or  loss  of  vision  G 
our  patients  suffer. 
Amaurosis,  whether  complete  or  incomplete,  may 

"  fied  under  the  following  divisions  : — 

I.  Ocular  (retinal,  choroidal,  or  in  the  optic  nerve). 

II.  Extra-ocular  (orbital). 

III.  Cerebral  or  spinal. 

This  classiiication  seems  to  meet  all  tlie  circumi 
these  cases. 

Blindness,  whether  partial  or  complete,  arising  frt 
the  causes  first  mentioned,  will  be  found  discussed 
heads  of  disease  of  the  tcllna,  choroid,  and  optic  nen 

As  an  instance  of  the  second  class,  I  may  refer  to  ill 
made  upon  inflamniation  of  the  cellular  tissue  of  thi 
ducing  atrophy  of  the  optic  nerve.  Another  JnMU 
kind  is  amaurosis  following  wounds  and  injuries  of  I 
orbital  nerve.  Exophthalmos  and  its  causes  all  C4 
this  heading,  as  being  either  directly  or  indirectly  thi 
amaurosis.  Lastly,  absolute  or  lota!  blindness  m«y  b 
by  intra-cranial  tumours  pressing  on  the  optic  tracts  n 
of  the  optic  nerve,  or  from  apoplexy,  softeninx,  or  ( 
disease  of  the  brain  or  its  membranes,  as  well  as  t 
involving  the  base  of  the  brain, 

Amaurosis  and  amblyopia  may  occur,  among  other  s 
in  albuminuria,  syphilis,  diabetes,  and  embolism,  uii 
irregular  menstruation,  pregnancy,  parturition,  or  1 
In  the  latter  group  of  cases  the  affection  b  usually  I 
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and  disappears  after  its  exciting  cause  has  been  removed. 
After  prolonged  lactation,  for  instance,  dimness  of  vision  is 
often  induced  by  aniemia  of  Che  retina,  and  can  only  be  cured 
by  giving  up  nursing  and  resorting  to  a  tonic  plan  of  treatment. 

Without,  however,  entering  at  length  into  subjects  already  qrncrai  wur 
treated  of  in  previous  sections  of  this  work,  it  seems  desirable  to  ^^S^i* 
make  a  few  further  remarks  on  partial  loss  of  sight  (amblyopia),  "=""»* 
and  complete  loss  of  sight  (amaurosis).  j 

Prognosis, — Amaiiroai ;  and  amblyopia  may  arise  from  mecha-  PropaA.  ' 
nical  causes,  as  for  instance  from  a  blow  on  the  eye  separating 
the  retina  from  its  attachments,  and  rupturing  one  or  more  of  the 
vessels,  the  haemorrha^ic  effusion  breaking  down  the  delicate  Mtchaoiod 
nervous  structure  of  the  retina.  Similar  results  may  follow 
haemorrhage  proceeding  from  the  rupture  of  a  diseased  vessel. 
Loss  of  sight  thus  produced  may  improve,  especially  if  the  case 
is  a  recent  one,  and  the  optic  disc  appears  healthy  ;  but  if 
the  papilla  indicates  advancing  atrophy  the  prognosis  is  most 
unfavourable.  Under  this  class  of  cases  we  may  also  place 
instances  of  embolia  of  the  central  artery  of  the  retina. 

The    prognosis    in    cases    of   loss   of  sight    occurring   after  Fn 
profuse  hiemorrhage  is  generally  unfavourable,  although  cases 
of  complete  recovery  are  recorded. 

TTie  same  remarks  are  applicable  to  instances  of  cnmpUlc  loss 
of  sight  following  over-suckling.  In  these  instances,  it  may 
happen  the  nutrition  of  the  nerve -elements  of  the  retina  have 
been  so  much  impaired  that  these  deUcate  structures  have  under- 
gone irreparable  changes  leading  to  loss  of  vision.  On  the  other 
hand,  it  is  very  common  to  meet  with  cases  of  women  who  are 
nursing  complaining  of  loss  of  sight,  which  is  qtiickly  restored  by 
means  of  tonics  and  leaving  off  nursing. 

I  have  seen  two  cases  of  amblyopia  coming  on  during  preg-  in 
nancy,  in  which  slight  elTusion  over  the  optic  disc  could  be 
detected ;  the  loss  of  sight  was  gradual  from  the  seventh  month 
to  the  time  of  delivery,  and  did  not  subsequently  improve.  In 
cases  of  amblyopia  commencing  during  gestation,  although  the 
ophthalmoscope  may  not  demonstrate  any  marked  disease,  I 
should  be  inclined  to  give  a  very  cautious  prognosis,  especially  if 
morrhages  were  observed  in  the  retina. 
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In  another  class  of  cases  of  amaurosis  arising  appirtnclr 
from  alletations  in  ihe  condition  of  the  blood,  the  blindness  nuj 
be  only  temporary,  such  for  instance  as  partial  or  complete  loH. 
of  sight  after  various  forms  of  fever.  The  blindness  usuoltr  conM^ 
on  suddenly,  lasting  for  two  or  three  days,  and  then  retuuiiat^ 

'  But  it  is  remarkable  that  in  many  of  these  instances  the 
responds  to  the  stimulus  of  light  •  and  this  is  i  signifioDI 
as  a  guide  to  prognosis,  for  if  the  pupil  retains  its  acttviiy, 
CTcr  great  the  blindness  may  be,  we  may,  in 
tioned  cases,  offer  a  favourable  prognosis,  for  the  facts  indi 
that,  wlialevcr  the  cause  of  the  loss  ofsighl,  it  must  be  situ 
between  the  corpora  quadrigemina  and  (hat  portion  of  ibe  b 
in  which  the  perception  of  light  is  localiied. 

Cases  of  a  congestive  form  of  amaurosis  consequent  on  di» 
of  the  heart  may  disappear  if  the  disturbance  in  the  cittuli 
subsides,  Intra-cranial  overloading  of  the  bloodvessel!  ' 
lead  to  a  similar  result,  and  will  be  accompanied  by  symptonu  i 
cerebral  hyperemia;  the  loss  ofsighl  is  often  very  sudden, 
may  as  rapidly  recede  on  the  removal  of  the  exciting  can 
among  such  causes  may  be  mentioned  interruption  of 
menses,  mental  excitement,  excessive  vomiting,  or  nnua 
exertion. 

The  prognosis  is  frequently  rendered  most  doubtful,  in  ( 
sequence  of  the  obscure  nature  of  inira-cianial 
some  few  cases  atrophy  of  the  disc  has  became 
and  recovery  may  take  place  ftom  this  condition 
less,  such  cases  are  extremely  rare.  We  should  hardty 
of  the  condition  of  the  patient's  sight  from  the  aj 
of  ihc  disc  ;  it  may  happen  that  the  vision  is  better  than  I 
slate  of  the  opiic  disc  would  lead  us  to  imagine. 

>f  We  must  carefully  examine  the  state  of  visual  field  j  ud^ 
a  rule,  our  prognosis  will  be  unfavourable  if  »-e  discover  q 
centric  limitation  ;  the  more  so,  if  the  lateral  '""*"'■«■' 
irregular.  Stctlwag  von  Canon  observes,  if  hcmiopta  ocean 
the  same  side  of  both  eyes,  and  is  sharply  bounded  bjr  I 
vcnical  line  of  separation  of  both  visual  fields,  and  ilwiftl 

,  accompanied  by  uirophy  of  the  corresponding  half  oflbc  <| 
papilla,  it  is  [i)  a  certain  extent  favourable ;  that  it,  it  i»  mM| 
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followed  by  complete  blindness,  especially  when  it  has  existed 
for  some  time  unchanged.  Bdt  if  the  loss  of  vision  advances 
■with  indistinct  outlines  over  the  centre  of  the  retina  the  worst 
is  generally  to  be  feared.  In  the  remaining  varieties  ofhemiopia 
the  conditions  are  loo  unfavourable  for  the  limitation  of  the 
original  disease  to  enable  us  to  hope  for  a  pause  in  its  progress. 
Such  cases  generally  go  on  to  complete  blindness,  with  pro- 
gressive atrophy  of  the  optic  nerve. 

Small  lateral  limitations  act  in  about  the  sajne  way.  A  further 
increase  is  not  probable,  whether  the  defect  is  monocular  or 
symmetrical  in  both  eyes,  if  it  ends  in  a  sharp  line  far  from  the 
centre,  and  if  the  relative  sharpness  of  vision  be  normal  in  the 
other  parts  of  the  field  of  vision,  and  if,  besides,  the  defect  has 
not  existed  for  a  very  long  time.  But  limitations  with  very  nwefimd 
indistinct  and  irregular  borders,  with  evident  diminution  of  the  ™" 
relative  acuteness  of  vision  in  the  remaining  pajts  of  the  field, 
cause  us  to  give  the  worst  prognosis.  This  is  true  even  if  the 
atrophy  be  not  yet  observed.  The  patient  is  in  a  particularly 
bad  state  when  repeated  examination  shows  a  continuous  loss 
of  sight,  and  the  appearance  of  similar  defects  in  the  other  eye. 
Then  we  certainly  have  a  progressive  atrophy,  which  seldom 
ceases  before  complete  amaurosis  results. 

Central  and  eccentric  interruptions,  when  they  occur  in  a  Limited  i». 
visual  field  which  is  in  other  respects  normal,  are  not  apt  to  """' 
depend  on  progressive  atrophy.  We  may  exclude  the  idea  of 
the  latter  when  the  interruptions  have  been  of  the  same  extent 
for  a  long  time.  It  is  all  the  same,  then,  whether  they  exist 
in  one  eye  or  both  ;  even  a  partial  paleness  of  the  optic  papilla 
does  rot  alter  liic  case.  But  we  generally  have  a  progressive 
atrophy  when  they  are  combined  with  marked  lessening  of  the 
relative  acuteness  of  vision  in  the  remaining  portions  of  the 
visual  field,  especially  when  the  loss  of  vision  decreases  very 
irregularly  in  different  directions  towards  the  periphery. 

Trea/mmt.— This  must,  of  course,  depend  on  the  cause  of  the  Tnni 
amaurosis ;  in  one  case  drugs,  in  another  electricity,  may  be 
employed  ;  and  in  all,  as  far  as  practicable,  the  state  of  the 
patient's  general  health  should  be  carefully  attended  to.     1  may 
;  point,  and  that  is  with  reference  to  the  use  of 
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DISEASES  OF  THE   VITREOUS. 

Hyalilis—Musca— Opacity  :  Syphililic  and  A  name— Films — 
Sparkling  Synchysis — HamorrhagA  —  Enlozoa  —  Foreign 
Bodies. 

Hyalitis,  or  Inflammation  of  the  Vitreous,  may  be  « 
induced  by  the  presence  of  a  foreign  body  purposely  passed 
through  the  vitreous   chamber*      In   instances   of  this   kind, 
Donders  describes  changes  occurring  around  the  foreign  sub- 
stance, similar  to    those  noticed  in  other  parts  of  the  body  g; 
during  inflammation.  " 

These  pathological  alterations  may  occasionally  be  traced 
when  a  foreign  body,  such  as  a  piece  of  guncap,has  accidentally 
passed  into  the  vitreous.  From  proliferation  of  its  cells,  and 
those  of  surrounding  structures,  the  vitreous  becomes  hazy,  the 
foreign  body  being  enveloped  in  a  greyish  layer  of  opaque 
material,  and  branching  out  from  this  centre  of  irritation  opaque 
Streaks  may  be  observed.  Subsequently,  the  connective  tissue 
breaks  down,  and  the  vitreous  having  become  fluid,  thread-like 
fibres  may  be  seen  floating  about  in  it.  These  instances,  ^ 
however,  must  be  very  rare,  for  in  the  majority  of  cases  the  ™ 
choroid  and  retina  become  involved,  and  it  is  then  impossible 
to  determine  how  far  the  changes  observed  in  the  vitreous  are 


'  M.  Wecltcr,  "  Maladies  des  Yeux,"  vol.  U.  p.  282, 
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Pus  doubtless  collects  at  times  in  the  inferiot  part  of 
vitreous  chamber,  especially  after  the  operation  of 
of  the  lens,  forming  what  is  called  a  posterior  hypopion !  b" 
am  not  disposed  lo  admit  the  existence  of  such  a  (Useue 
idiopathic  suppurative  hyalitis ;  in  fact,  with  Dr.  H,  Pig 
stecher,  I  doubt  the  correctness  of  those  who  describe  inSi 
matory  changes  under  these  circumstances.  Doubtless  we  n 
with  instances  in  which  the  vitreous  become  clouded,  render 
the  details  of  the  fundus  of  the  eye  indistinct,  or  it  may  be 
visible :  but  these  conditions  without  question  are  due 
previously  existing  alterations  in  the  choroid. 


Musc^  VoLiTANTES.— Musca;  voliiantes  appear  to 
patient  as  dark  bodies,  under  various  forms,  floUing  al 
in  the  field  of  vision ;  they  are  often  very  annoying,  ' 
unlike  scotoma,  they  do  not   interfere  with  the  peifedioi 


They  appear  to  the  patient  to  consist  at  times  of  ska 
rings,  which  seem  to  ascend  from  the  lower  part  of  the  1 
of  vision  and  then  lo  fall  down  again.  In  other  cases  i 
take  the  form  of  pearly  strings,  which  twist  and  twine  abod 
all  directions,  or  they  may  be  seen  as  Une  bands  hoverin}[all 
jn  the  visual  field.  They  arc  most  distinctly  noticed  (dun 
patient  looks  at  some  clear  bright  object,  as,  for  instUK^ 
the  sky  or  a  white  wall :  in  a  dim  light  they  arc  probftUr 
wsible.  After  overworking  the  eye  the  dark  bodies  are  T 
apparent,  and  also  if  the  digestive  organs  aie  out  of  otdtr. 

These  various  appearances  are  due  to  the  presence  of 
pale  cells,   or  of  granular  fibres  or  shreds 
humour,*  and  the  shadows  which  these  cast  c 
the  direct  cause  of  the  muscse  volitantcs  noticed  by 
in  the  field  of  vision.    In  some  few  instance 
opaque  globular  spots,  situated  among  the  fibres  fl^ 
may,  by  intercepting  the  rays  of  light  falling  on 
produce  the  appearance  of  muscK  volitantes. 


"Accommodaiion  and  Rcfiaotkin  of  the  Eye,"  by  F.  C  B 
p.  199:  Tranilaicd  by  Di.  Moore:  New  Sydenham  Socieir. 
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Muscie,  therefore,  are  by  no  means  a  s>Tnptom  of  any  great  Of  mall 
consequence,  and  aie  often  observed  in  persons  whose  eyes  are  quence. 
otherwise  healthy.  The  cells  and  filaments  of  musc^  volilantcs 
are  too  minute  to  be  seen  with  the  ophthalmoscope,  and  are  thus 
distinguished  from  opaque  membranes  floating  about  in  a  fluid 
vitreous,  which  may  be  detected  without  any  difficulty  with  the 
ophthalmoscope,  and  which  are  invariably  pathological  pro- 
ducts, and  therefore  a  matter  of  serious  consideration.  Short- 
sighted persons  are  very  apt  to  suflcr  from  muscje,  in  consequence 
of  the  increased  circles  of  diffusion  cast  by  the  minute  bodies 
on  the  retina  ;  we  may  comfort  such  patients  with  the  assurance 
that  the  muses  are  not  a  symptom  of  serious  disease. 

Musca:  differ  from  scotomata{p.  386)  in  that  the  latter  follow  the 
movements  of  the  eye,  as  dark  spots  along  the  lines  of  a  page  Howdiais 
in  reading  and  writing,  and  do  not  float  about  as  ill-defined  kmobX 
shadows,  an  appearance  characteristic  of  muscfe  volitantes. 
Moreover,  in  the  ease  of  scotomaia,  the  ophthalmoscope  usually 
enables  us  to  detect  abnormalities  in  the  retina,  which  account 
for  the  "  dark  spot"  noticed  by  the  patient. 

Treatment. — It  will  often  be  found  that  cases  of  muscje  depend  Tmimiat 
on  gastric  derangement,  or  at  any  rate  occur  when  the  stomach 
or  liver  is  out  of  order ;  and  a  litde  attention  bestowed  on  these 
organs  will  do  much  towards  removing  the  muscai     In  other  Correct 
cases,  rest  and  a  tonic  plan  of  treatment  are  of  service.     Lastly,  S^I^to-.  1 
it  should  be  remembered  that  musca  sometimes  remain  sta- 
tionary for  years,  and  then  disappear  of  themselves.    Tinted 
glasses  often  prove  useful  to  patients  suffering  from  muscx. 

Opacities  of  the  Vitreous.— Opacity   of  the  vitreous  orAcnro 
varies  in  its  degree  from  a  cloudiness  to  that  of  opacity,  so 
dense,  that  we  cannot  see  the  optic  disc  through  it :  this  condi- 
tion of  the  vitreous  is  present  10  a  slight  degree  in  many  cases  of 
^ucoma  depending  on  hyperseciion  of  serous  fluid  into  the 
vitreotis  chamber.    Opacity  of  the  vitreous  is  most  commonly 
met  with,  however,  as  a  set|uencc  of  disease  of  the  choroid,  often 
the  result  of  either  inherited  or  acquired  syphilis.    Excluding  OcamSj 
this  class  of  eases,  opacity  of  the  vitreous  is  most  commonly  ">''*''''*=■ 
seen  among  patients  suffering  from  sdero-choroiditis  posterior. 
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Another  cause  of  opacity  of  the  vitreous    is  cxtravaauion  d 
blood  from  rupture  of  one  or  more  of  ihe  choroidal  vesseb, 

If  depending'  on  inherited  syphilis,  the  changes  in  the  vii 
usually  take  place  slowly,  and  the  structure  may  aX  is;  ■ 
gradually  clear  and  become  transpateiit ;  on  the  otbr<  ■ 
if  the  degenerative  process  continues,  it  may  lose  i 
sisiency,  and  pass  into  a  fluid  state.  Flocculent  t 
then  be  seen  floating  about  in  it ;  while,  from  tbe  loss  e 
support  which,  under  ordinary  circumstant 
affords  the  retinal  vessels,  they  may  give  way,  and  blood  b( 
effused  in  the  retina.  These  abnormal  changes,  undef 
circumstances,  generally  commence  when  the  patient  i' 
eighteen  years  of  age.  The  disease  is  accompanied  • 
.  pain  in  the  eye,  and  the  patient  complains  of 
beyond  the  gradually  increasing  loss  of  sight,  which  is  \ 
marked  after  sunset.  At  first,  therefore,  the  s>-inptonis  a 
'-  to  be  neglected.  On  making  an  ophtbalmoscopic  e 
the  real  nature  of  the  disease  will  be  discovered. 

Changes  in  these  structures  are  most  readily  detected  b; 
direct  process  of  examination  ;  in  fact,  we  should  alwa;*  ^ 
a  point  of  examining  an  eye  by  this  means  before  u 
indirect  method  ;  a  fluid  or  hazy  vitreous  maybeovcrioe 
want  of  this  precaution.     If,  however,  there  is  any  doubt  ii 
mind  as  to  the  condition  of  the  lens,  we  should  tnn 
employ  lateral  illumination  ;  by  this  means  it  is  almost  al 
possible  accurately  to  define  structural  changes  in  ibe 
comea.     In  the  majority  of  cases  of  incipient  calankcl  ■ 
discover  one  or  two  landmarks  of  this  description. 

In  examining  cases  of  syphilitic  opacity  uf  tbe  i 
may  frequently  notice  that  the  fundus  of  the  «}'C  appeuv  m  ^ 
SeftJ^iW  '^'^P'y  opaque  in  patches,  situated  appaTCni!)'  bdiind  i'-' 
vitreous !  this  condition  of  the  pans  is  gcneraUy  ciomiI  '■'- 
disease  of  the  retina  and  choroid.  It  is  very  tkk  to  Rnd  'i 
vitreous  itself  so  densely  opaque  as  entirely  to  otaevR  '■-' 
reflection  of  light  from  the  fundus  of  the  cyc  :  a  diiU,  fap' 
glimmer  from  the  retina  may  almost  always  be  noticed  Ib*o.'- 
Ihe  diseased  humour.  But  when,  in  addition  ta  this,  the  tAt- 
lions  from  definite  portions  of  the  fundus  are  paiiiculaHy  *>"• 


Whtn  fron 
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■we  must  be  guarded  in  our  prognosis  ;  it  is  mote  than  probable 
that  in  such  cases,  if  the  vitreous  clears,  we  shall  discover  u 
further  mischief  to  have  taken  place  behind  it,  in  the  retina  or  J, 
choroid.  ^ 


Mot  be 


Films  in  the  Vitreol's.— Occasionally  colourless  floccu- 
lent  bodies  or  films  arc  seen  stretched  across  the  vitreous 
chamber,  like  a  thin  veil  in  front  of  the  retina.  These  consist, 
probably,  of  the  cellular  structure  of  the  vitreous,  rendered 
opaque  by  degenerative  chanfies.  Professor  von  Graefe  has 
removed  opacities  of  this  kind  by  passing  two  needles  into  them, 
and  breaking  them  down,  in  the  same  uay  as  Mr.  Bowman 
directs  for  the  removal  of  an  opaque  capsule  from  behind  the 

Another  cause  of  opacity  of  the  vitreous  is  the  effusion  of 
blood  into  this  chamber,  as  1  shall  presently  explain  more 
fully. 


SpAKKLiNG  Synchysis.— A  remarkable  condition  of  the  Smbici; 
vitreous,  called  sparkling  synchysis,  is  occasionally  seen,  de- 
pending upon  the  presence  of  innumerable  particles  of  choles- 
terine  floating  about  in  it.  With  the  ophthalmoscope,  they 
appear  like  a  multitude  of  gr.iins  of  gold-leaf,  whisking  about  in 
all  directions  when  the  eye  is  turned  quickly  from  one  side  to 
the  otlier. 

This   condition   generally  arises  from  degenerative  changes  From  it 
taking  place  in  a  dislocsted  lens ;  a  great  part  of  the  lenticular  f/n" 
matter  becoming  absorbed,  the  insoluble  cholesteriiie  is  left  in 
the  vitreous  chamber. 

Among  the  natives  of  India  these  appearances  are  sometimes 
seen,  in  consequence  of  the  lens  having  been  thrust  down  into 
the  vitreous,  in  the  operation  of  depression  or  reclination  for  the 
cure  of  cataract.  We  not  unfrequently  have  patients  applying 
for  relief  at  the  Ophthalmic  Hospital  under  these  circumstances, 
suffering  from  atrophy  of  the  retina  and  choroid,  together  with 
sparkling  synchysis. 

•  Cartei'i  translation  of  Zander  "On  the  OphlhalmoscopE,"  p.  2^4. 
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HEMORRHAGE  INTO   THE  VITREOUS. — It  IS  by  i 

i  meet  with  cases  in  which  an  eHusion 

s  has  taken  place,  in  cansequtnce  of  I 

nibiawi  fram  rupture  of  diseased  vessels  in  the  choroid  o 

■!^^      instance,  a.  person  is  slrack  on  the  eye,  and  he  &nd 

cannot  see  clearly,  the  field  of  vision  being  obscured  bj 

«ir-       haie.    With  the  ophthalmoscope,  the  vitreous  app 

"■  difliised,  bright  scarlet  colour,  the  optic  disc  b«ng  S 

through  it ;  spots  of  ecchymosis  will  probably  also  be 

in  the  retina. 

Mj  The  eflused  blood  may  be  rapidly  absorbed,  and  d 

return  to  its  normal  state  of  transparency;  but] if  th 

rhage  has  been  at  all  profuse,  a  clot  may  form  in  tj 

vision,  rendering  the  patient  more  or  less  blind.    Tbft 

a  clot  of  this  kind  usually  undergoes  fatty  degenea 

gradually  becomes  absorbed  ;  but  hannorrhage  into  t] 

may  lead  to  opacity  and  further  degeneration,  wid  a 

fluidity  of  thai  structure ;  on  this  account  we  should  b 

in  giving  a  favourable  prognosis  in  sucb  a  case  :  mofi 

clot  may  remain  in  situ;  and  should  it  even  disappeai 

subsequently  discover  that  considerable  injury  hatb> 

the  retina,  and  that  its  functions  have  become  p 

impaired. 

There  can  seldom  be  any  difficulty  in  forming 
opinion  with  respect  to  ihtj  nature  of  a  lesion  of  this 
if  the  hasmorrhage  has  occurred  in  consequence  of  \ 
the  impairment  of  vision  will  have  originated  at  ll 
blow  was  inflicted  ;  but  if  from  the  effects  of  dti 
history  and  symptoms,  together  with  the  aphtha] 
appearances  of  the  part,  will  sufficiently  dctctmine 
gnosis.  Jt  is  possible  that  a  malignant  growth  ii 
sta^s,  or  a  separation  of  the  retina  from  the  chonud,; 
mistaken  for  a  clot  of  blood  in  the  i-itreous  chatnba 
care,  however,  bestowed  on  the  inspection  of  the  ] 
™|^j  speedily  remove  any  doubt  there  may  have  been  on  ll 
^  iu  hii-  If  the  case  should  be  one  of  malignant  tumour,  the  i 
fons.  the  excrescence  can  hardly  be  mistaken,  the  paian 
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Ifce  ejrebally  combined  with  the  ophtbalmosoopic  appearances 
hdicating  the  serious  nature  of  the  mischief  going  on  in  the 
iye  By  means  of  the  lateral  method  of  examination,  the 
lamoar  may  generally  be  defined  as  soon  as  it  projects  slightly 
keyood  the  plane  of  the  fundus  of  the  eye* 

Entozoa  in  the  Vitreous.— <3ysticerd  are  occasionally  entozoa. 
in  the  vitreous  chamber/  the  cyst  in  which  they  grow  Hydatid 
attached  to  the  retina  or  choroid.    Dr.  Liebrdch  states  cyi^ 
dnt  the  entozoon  is  first  developed  behind  the  retina,  and 
kaving  perforated  it,  enters  the  vitreous  chamber.    A  contract- 
tag  and  elongating  movement  of  the    cyst  may  be  clearly 
though  the  parasite  itself  cannot  be  distinctly  seen, 
account  of  the  opaque  sheath  in  which  it  is  contained. 
After  a  time  the  cyst  bursts,  and  the  head  and  neck  of  the  crea- 
ture may  then  be  defined.     It  is,  however,  remarkable  that,  up 
10  this  stage  of  the  disease,  the  parasite  appears  to  cause  no 
inconvenience  beyond  the  shadow  cast  by  the  wavy  motion  of  Cause  Uta 
the   cyst  in  front  of  the  patient's  retina;  there  is  no  pain  or  a  time!  " 
iiritation  in  the  eye. 

Dr.  Liebreich  relates  a  case  of  a  cysticercus  in  the  vitreous,  Liebreich'i 
which  he  not  only  diagnosed,  but  removed  :  passing  a  pair  of  ^^^' 
canula  forceps  into  the  vitreous,  he  seized  the  parasite  and  SucceiKin] 
withdrew  it  from  the  eye.     During  the  operation  he  contrived  " 
to  illuminate  the  vitreous  with  an  ophthalmoscope  which  he 
fixed  to  his  forehead,  enabling  him  to  use  both  his  hands,  and 
thus  accomphsh  the  necessary    manipulation.*    Cases  of  a 
similar  kind  have  from  time  to  time  being  recordedjt  in  some 
the  lens  was  first  extracted,  and  subsequently  the  parasite 
temovcd;    these    operations,  however,  have    not    been  very 
snccessfuL 

Foreign  Bodies. — ^The  ophthalmoscope  is  of  the  greatest  Fok«igk 
assutance  m  enablmg  us  to  estimate  correctly  the  position  of  Vitkbow 


*  "Atlas  d'Ophthalmoscopie,"  par  Ic  Dr.  K.  Liebreich,  p.  iS. 
i  Carter's  translation  of  Zander,  p.  162, 


400 


FOREIGN  BODIES  IN  VITREOUS, 


Detected 
with  the 
ophthal- 
moscope. 

Should  be 
removed 
without 
delay. 


Altera 
time 
become 
hidden. 


A  dislo- 
cated lens 
in  the 
vitreous. 


Excites 
severe 
inflamma- 
tion. 


Should  be 
extracted  if 
rscent* 


foreign  bodies  in  the  vitreous,  and  there  is  no  class  of  cases 
that  demand  our  more  earnest  considerati<m,  for  the  sight  of 
both  eyes  is  frequently  compromised,  the  one  by  direct  injarj, 
the  other  from  sympathetic  irritation.    As  an  instance  of  te 
aid  afforded  by  the  ophthalmoscope,  we  may  refer  to  a  caie  k 
which  a  small  particle  of  steel  had  penetrated  the  upper  eycM 
and  sclerotic,  and  entered  the  vitreous  chamber.    The  patiot 
was  under  Mr.  Dixon's  care,  and  on  examining  the  eye  with  the 
ophthalmoscope,  he  was  enabled  to  detect  the  foreign  body 
behind  the  lens.      Mr.  Dixon  removed  it  by  perforating  the 
sclerotic  at  its  lower  and  outer  part,  and  passing  a  pair  of  canolt 
forceps  into  the  vitreous,  with  which  he  caught  hold  of  the 
foreign  substance  and  so  withdrew  it  from  the  eye.     The 
patient  made  a  rapid  recovery. 

It  is  impossible  to  lay  down  special  rules  in  treating  accidents 
of  this  kind  ;  almost  every  instance  we  meet  will  require  some 
peculiar  manipulation,  and  we  must  exercise  our  own  judgment, 
ingenuity  and  mechanical  skill  in  contriving  the  most  appro- 
priate means  for  accomplishing  our  purpose.  With  the  oph- 
thalmoscope, a  foreign  body  may  usually  be  defined,  if  sought 
for  soon  after  it  has  penetrated  the  vitreous  chamber ;  but 
after  remaining  there  for  some  time,  it  is  likely  to  become  hidden 
by  a  covering  of  false  membrane. 

In  India  wc  constantly  meet  with  instances  of  a  foreign  body 
in  the  vitreous  in  the  shape  of  a  dislocated  lens,  for  the  un- 
educated native  practitioners  usually  operate  for  the  cure  of 
cataract  by  reclination.  Suppose  a  patient  ij  brought  to  us  in 
great  agony,  with  his  eye  violently  inflamed  from  a  recently  per- 
formed operation  for  depression.  On  examination,  we  sec  the 
opaque  lens  bobbing  about  behind  the  iris,  and  it  is  necessaryto 
decide  at  once  as  to  the  treatment  to  be  pursued  under  the  cir- 
cumstances. I  f  the  lens  has  been  depressed  within  a  week  or  so. 
and  the  patient  has  still  some  perception  of  light,  we  shook! 
attempt  to  save  the  eye,  removing  the  lens  by  linear  extnctioD. 
We  may  experience  some  difficulty  in  accomplishing  this,  oo 
account  of  the  adhesions  wl.ich  will  probably  have  formed  b^ 
tween  the  iris  and  the  lens.     If  the  dislocation  has  existed  for 
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more  than  fourteen  days,  and  the  patient  is  suffering  from  con- 
siderable pain  in  the  eye,  and  has  lost  all  perception  of  light,  it 
ii  better  to  excise  the  eye-ball  at  once  ;  any  palliative  treatment  ^j^  slobe 
«e  may  adopt  must  expose  the  patient  to  the  risk  of  losing  the 
edier  eye  from  sympathetic  irritation  ;  and  there  is  no  chance  of 
tfw  diseased  one  being  in  future  anything  but  a  source  of  annoy- 
and  pain,  so  that  the  sooner  it  is  removed  the  better. 


of  eye. 
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CHAPTER  XV. 


DISEASES    OF   THE    LENS. 

Pathology  of  Cataract — Lenticular  Cataracts — Soft — f«rB" 
Hard—  Treatment— Preparation  of  Patient — Opttatim-  flj 
presnon — Solution — Flap  Extraction — Modificatumi~- 
Extraction — Traction  Operation— Modified  UntarEtt 
— Linear  Extraction  'ivilhoul  Iridectomy — CHoiet  ofiu  Ofn-  n 
tioii — Capsular  Cataract — Traumatic  Cataratt — DiiUei^KS 
gf  thi  Lens. 

Cataract. 

.  The  term  cataract  in  the  following  pages  is  restricted  lo '» 

\  ha  opidcy    Stances  of  opacity  of  the  lens  in  which,  so  far  as  wc  on  KCa- 

(■SfljHiinic.  Wio»  "^  disease  exists  in  any  of  the  other  stnictum  <£  tbtt^t 

Sh^T"*    ^"  f^'*!  ^^  symptoms  of  cataract  are  gradually  increuii)g<!i>:> 

ness  of  vision,  which  is  accounted  for  by  advancing  optdi)  '^ 

the  lens  due  to  regressive  metamorphosis  of  its  ricmcno.  Utb' 

opacity,  however,  is  situated  in  the  capsule,  the  tcRB  a^ein 

cataract  is  employed. 

Causes. — The  causes  of  cataraa,  excluding  tranouic  mJ 
capsular  cataracts,  have  long  been  a  subject  of  cootrateny  '•'• 
is  possible  that,  in  some  instances,  alterations  in  the  conAJlveo'' 
of  the  blood  have  a  direct  influence  on  the  formation  of  ou 
racts,  as,  for  example,  in  diabetes  ;  nevertheless,  it  is  a  initlxh<« 
fancy  that  persons  suffering  from  diabetes  arc  peculiarly  (dbjKi 
to  cataract  ;  and  it  is  a  still  greater  mistake  to  suppotew^ 
persons  do  not  frequently  make  good  recoveries  after  o] 
for  the  letnova)  of  the  lens. 
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by  senile  changes  or  through  causes  affecting  its  nutrition,  whether 
arising  from  alterations  in  the  blood,  from  defective  innervation, 
or  by  mechanical  separation  from  its  attachments. 

In  cases  of  traumatic  cataract  changes  occur  in  the  cells  lining  Tni 
the  capsule,  these  give  rise  to  rapidly  increasing  cell-growths,  and  ""^ 
as  this  process  advances,  alterations  take  place  in  the  nucleus  of 
the  lens,  which  becomes  opaque,  and  lastly,  its  cortical  substance 
is  involved  in  the  degeneration. 

CInssificnIion  oj  Calaracls. — Cataracts  may  be  divided  into  cui 
two  classes,  the  lenticular  and  capsular  ; —  ^,i 

Lenticular    Cataracts    may    be   described   under  four  Lkj 
heads  :  the  soft,  cortical  or  mixed,  senile  or  hard,  and  zonular  jJac 


I.  Soft  Ca/'flrnrf  isjnost  commonly  met  with  among  infants '■  Sol 
and  people  under  thirty  years  ofage.  in  ihe 

In  instances  of  soft  cataract   the   fibres  of  the  lens  not   only  *'''""^' 
undergo  fatly  degeneration,  but  are  disintegrated  and  broken  up. 
The  contents  of  the  capsule  being  fluid,  it  bulges  forwards,  5""" 
pushing  the   iris  before   it,  and  lessening  the  antero-posterior  fluid, 
diameter  of  the  aqueous  chamber, 

Ii  is   hardly  possible  to  mistake  this  form  of  cataract;  the 
pupil  being  fully  dilated  with  atropine,  the  opaque  lens  appears 
like  a  bladder  full  of  creamy  fluid,  being  free  from  stria;,  whether  l'"*'  ■ 
examined  by  direct  or  transmitted  light.     A  few  opaque  or 
chalky-looking   spots   are  occasionally   noticed    on    the   inner 
surface  of  the  capsule,  and  now  and  then  flakes  of  cholesterine 
may  be  seen  in  it.     On  examination  with  the  ophthalmoscope  Opacir 
it  will  be  found  that  the  opacity  reaches  (o  the  circumference  of  J^^ 
the  lens. 

It  sometimes  happens  that  the  contents  of  the  capsule  when  Miy  h 
fluid  are  gradually  absorbed,  with  the  exception  of  a  small  quan-  ° 
tity  of  its  earthy  material ;  at  the  same  time  the  capsule  shrinks, 
so   that  ultimately  we  notice  a  white,  irregular-looking  mem-  tearini 
brane,  situated  behind  the  pupil,  and  by  transmitted  light  its  n«abnB« 
surface  appears  wrinkled.    The  opacity  seems  to  be  placed  at 
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some  little  distance  behind  the  iris,  a  space  evid 
between  the  pupil  and  the  opaque  membrane. 

The  remains  of  a  soft  cataract   of  this  kind   arc  % 

>h.  tough,  and  the  elasticity  of  the  capsule  having  been  greaUyiiL 
paired,  or  lost,  it  is  difficult  to  destroy  these  membranes  «iik  i 
needle ;  they  are  better  taken  away  by  opening  the  antoi« 
chamber,  and,  having  seized  the  opaque  capsule  with  a  paii  of 
forceps,  it  may  be  very  carefully  withdrawn  from  the  eye. 

1  1.  Cortical,  or  Mixed  Cataract. — The  first  appearance  of  » 
cortical  cataract  is  generally  observed  as  a  scries  of  sntct 
commencing  at  the  circumference  of  the  lens  and  aiDvercini 
towards  its  centre.  The  stris  arc  often  situated  in  the  po>- 
terior  layers  or  substance  of  the  lens,  and  therefore  it  vnw 
distance  behind  the  iris  ;  the  pupil  ha\ing  been  dihuetl  mit' 
atropine,  this  condition  is  best  seen  by  the  direct  method  of 
examination,  or  by  lateral  illumination.  As  the  caiaraa  *i- 
vances,  the  stripe  increase  in  breadth  and  length,  and  beomc 
of  a  whitish  colour;  the  younger  the  patient,  and  (he  niMr 
rapid  the  advance  of  the  cataract,  the  broader  and  iiioic  modxi- 
of-pearl-like  the  opaque  bands  in  the  lens  appear. 

A  fully  formed  cortical  cataraa  presents  the  following  appcu- 
ances  :    when  not  dilated,   the  pupil  lies  iinincdiateir  on  tbc 

'  opaque  lens,  the  degenerated  cortical  substance  extending  op  » 
the  anterior  capsule.  The  pupil  having  been  dilated  witk  )0«- 
pine,  the  lens  appears  uniformly  opaque,  and  is  marfced  KJA 
bands  of  mother-of pearl  or  opaMikc  appearance;  tbe  cant 
of  the  lens  may  present  a  slightly  yellowish  tint,  and  by  ir^ 
mitted  light  it  will  be  seen  to  be  of  a  denser  consisicDcy  AM 
its  circumference.  This  point  is  best  determined,  howrm,br 
the  ophthalmoscope ;  with  the  aid  of  this  insmimcnt  we  sbB 
discover  that  the  margin  of  the  lens  allows  a  certain  unouBlo 
light  to  pass  through  it,  and  a  reddish  reHection  may  k 
obscr\'ed  from  the  back  of  the  eye.  The  denser  ccnital  pottiM 
of  the  lens,  however,  entirely  obstructs  (he  ruys  of  tighl  fiv> 
reaching  the  choroid,  and  appears  as  an  op:u)ue  nuui,  i^ 
rounded  by  a  dim  reflection  from  the  fundus  (hruush  (be  t*" 
cumfcience  of  the  lens. 
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If  a  cortical  cataract  forms  in  the  lens  of  a  patient  advanced  in 
Kfe,  or  is  of  long  standing,  the  fibrous  bands  of  the  cortical  sub- 
itance  are  less  marked,  and  the  centre  of  the  lens  (its  nucleus; 
assumes  a  more  decidedly  amber  tint. 

3.  Senile,  or  Hard  Cataract^On^  of  the  difficulties  we  meet  3-  SenUe 

...      .  .  ,  ,  -  .,     cataract. 

With   m  tracmg   the  characteristic   appearances   of  a    senile 

catanurt,  arises  from  the  slow  invasion  and  indefinite  character 

of  the  disease  in  its  early  stages.    As  a  person  advances  in  Lensopac 

fie,  senile  changes  take  place  in  the  lens  by  which  its  nucleus  ^    **** 

B  rendered  amber-coloured  and  in  some   degree  opaque,  and 

yet  the  individual  may  possess  ver>'  good  sight,  at  most  being 

only  presbyopic,  and  is  not  considered  to  have  cataract ;  but 

if  this  degeneration  advances,  and  the  nucleus  of  the  lens  becomes 

anfficiently  opaque  to  prevent  the  rays  of  light  from  reaching 

the  retina^  a  senile  cataract  is  then  said  to  exist. 

This   form   of  cataract   seldom  occurs   in  a  patient  under  Rare  befo 
fcrty-five  years  of  age.     In  its  early  stages  the  lens  presents  a  °  ^'  ^** 
yellowish,  or  amber  colour,  most  marked  in  its  centre,  and  a  Character 
clear  space  may  be  seen   to  exist  between  the  iris   and  the  nucleus. 
opacity,  the  cortical  substance  of  the  lens  being  comparatively 
nnafTected.    On  dilating  the  pupil,  we  shall  notice  strix,  extend-  Stri«. 
ing  from  the  circumference  towards  the  axis  of  the  lens.    As 
the  disease  advances  the  strix  become  deeper  and  more  distinct, 
but  still  the  prominent  feature  in  the  lens  is  its  amber-coloured 
centre,  which  is  indeed  the  principal  characteristic  of  a  hard 
cataract.    On  examination  with  the  ophthalmoscope,  the  cir-  Cortex  wa 
cumferencc  of  the  lens  will  be  found  to  be  less  opaque  than  its  ^'^^'P^^ 
nucleus,  and  a  faint  reflection  from  the  fundus  of  the  eye  will  be 
■een  if  the  pupil  is  completely  dilated.     It  is  in  consequence  of 
the  nucleus  of  the  lens  being  most  early  involved  in  cases  of  this 
kind,  that  patients  often  sec  better  after  sunset,  or  when  the  pupil 
b  dilated,  so  that  rays  of  light  can  pass  through  the  margin  of 
the  lens  to  the  retina.    A  weak  solution  of  atropine,  if  applied 
to  the  eye  once  or  twice  a  week,  by  keeping  the  pupil  dilated, 
may  enable  such  a  person  to  walk  about,  or  even  read  and  write 
with  comfort 

In  these  cases  of  senile  cataract,  we  may  frequently  observe 


^ 
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faint  spots  on  the  inner  surface  of  the  capsule  ;  they 
of  fatty  epitielium  ;  and  as  the  degenerative  changes  adval 
in  the  cells  of  the  capsule,  it  becomes  firmly  gtued  down  to  I 
corticd  substance  of  the  lens. 

r  a  The  length  of  time  which  a  senile  cataract  may  take  to  fa 
is  very  uncertain.  We  are  frequently  pressed  by  palients 
state  how  long  they  are  likely  to  be  able  to  read,  or  ] 
about  by  the  aid  of  the  affected  eye  ;  but  we  must  canti 
avoid  committing  ourselves  to  an  opinion  on  these  nuni 
for  itis  quite  im  possible  to  determine  how  long  these  sen 
changes  in  the  lens  may  continue  without  producing  adi 
blindness. 

r        4-  Zoiiuliir  Cntaract  most  frequently  depends 

,.    sj-philis,  and  is  a  congenital  affection. 

In  infancy,  opacities  of  the  lens  of  this  description  may 
overlooked,  the  child  not  showing  any  signs  of  defective  vid 
until  he  is  about  two  years  old,  when  he  begins  to  employ  1 

lie  eyes  on  small  objects  ;  even  then  he  may  see  fairly  welL  T 
opacity  of  the  lens  in  xonular  cataract  is  situated  between 

in     posterior  cortical  layers  and  the  nucleus  ;  it  is  seen,  tberefn 

[ht  at  some    distance    behind    the    pupil,    the    an 

substance  and  the  nucleus  intervening  between  the  opacity  i 
the  iris. 

The  pupil  having  been  dilated  with  atropine,  a  whitish-g 
film  is  observed  in  the  lens  in  the  position  above  indical 
looking  very  much  as  though  a  piece  of  silver-paper  had  b 
stuck  on  to  the  posterior  surface  of  the  icns.  The  o| 
is  always  greatest  in  the  axis  of  vision,  often  appearing  t 
of  a  chalky  consistency,  with  slri^  radiating  outwards  I 
this  central  portion  ;  the  circumference  of  the  lens  is  ficqut 
transparent 
These  cases  of  zonular  cataract  may  be  divided  into  two 

y  classes,  the  stationary  and  the  progressive.  In  the  former,  the 
opacity  is  always  well-defined,  small,  and  the  circumference  of 
the  lens  transparent.  If  a  zonular  cataract  presents  appcai 
of  this  kind,  we  may  be  almost  certain  that  it  will 
for  years,  or  it  may  be  for  life.    On  the  other    hand,    if. 
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• 

addition  to  the  central  opacity,  we  notice  that  the  circumference 
cf  the  lens  is  marked  with  small  opaque  dots,  or  striae,  we  may 
be  sure  that  the  cataract  will  progress,  and  we  must  plan  our  Progxet- 
treatment  accordingly.    These  streaks  and  spots  in  the  cortical  "^* 
«ihstance  of  the  lens  are  best  seen  by  means  of  the  lateral 
method  of  illumination. 

Several  other  rare  forms  of  cataract  have  been  described; 
tmong  these  bUuk  cataract  has  held  a  prominent  place ;  this  Black 
htm  of  opacity  of  the  lens  appears  to  arise  from  an  infiltra-  ^"^™^^ 
tkn  of  haematine  into  the  opaque  lens,*  and  often  indicates 
flome  deep-seated  disease  of  the  eye ;   choroido-retinitis  has 
aore  than  once  been  observed  after  extracting  such  a  lens. 

The  calcareous,  or  bony  cataract,  is  another  rare  form  of  Bony 
disease,  the  lens  undergoing  calcareous  degeneration  similar  to    * 
that  met  with  in  other  parts  of  the  body. 

TREATMENT  OF  LENTICULAR  CATARACT. 

Preliminary  Examination. — Before  describing  the  q[)ecar  t«at- 
tions  usually  resorted  to  for  the  removal  of  an  opaque  lens,  it  lkntici 
is  desirable  to  refer  to  certain  preliminary  considerations  which  ^^^*^ 
should  precede  any  operative  interference,  and  the  result  of  inquiry. 
which  inquiry  must  guide  us  in  the  choice  of  an  operation,  and 
the  general  management  of  the  case.    We  should  endeavour  to 
ascertain  the  form  of  cataract  we  have  to  treat — first,  as  to  its 
consistency,  and  secondly,  as  to  the  extent  of  the  cortical 
portion  involved  :  and  lastly,  we  should  investigate  the  con- 
dition of  the  patient's  general  health. 

I.  As  to  the  Nature  of  the  Cataract.-^Thcre  can  be  no  i.  Natu? 
difficulty  in  the  diagnosis  of  a  zonular  cataract ;  but  a  question  cataract. 
may  arise  whether  the  cataract  is  a  fluid  or  a  cortical  one  ;  Zonular 
doubtless  in  some  cases  the  two  forms  of  cataract  run  into  one  able, 
another,  and  its  character  may  then  be  obscure.  But  the  pupil  p^^^ 
having  been  dilated  with  atropine,  if  the  anterior  surface  of  the  of  loft. 


-♦  ''Maladies  dcs  Ycux  :"  L.  A.  Desmarrcs,  t.  iii.  p.  71. 
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lens  appears  lo  bulge  forwards,  the  lens  being unifonnlrof 
and  of  a  cream  colour,  no  stria;,  or  only  faint  ones,  being  ii 
on   its  surface  when  examined  by   transmitted  light ; 
moreover,  with  the  ophthaJmoscope,  we  And  the  lensdi 
opaque  up  to  its  circumference, — under  these  circumsUtnctSia 
may  safely  predict  that  the  contents  of  the  capsule  are  ft  " " 

The  cortical  cataract,  when  Cully  fonned,  presents  ihcmi 
of-pearl-like  slriK,  or  bands,  on  its  surface,  which  are  c 
teristic  of  this  form  of  opacity  of  the  lens  ;  but  the  opaline. &| 
cortical  substance  may  often  enclose  a  hard  nucleus,  ctpecid 
if  the  patient  is  upwards  of  forty-five  years  of  age. 
always  carefully  examine  an  eye  affecled  with  apparently  cumol 
cataract  by  transmitted  l^ht,  and  if  we  detea  anambertingt  ^ 
ils  central  part,  we  may  expect  that  its  nucleus  is  a  hard  a 

Lastly,  the  amber  colour  of  the  senile  cataract  is  hanllf  lal 
mistaken,  especially  if  stria;  arc  seen  radiating  inwanis  fr 
circumference,  and  if  on  examination  with  the  ophtholmoKi^ 
we  find  the  centre  of  the  lens  densely  opaque,  while  its  «iic 
part  permits  rays  of  light  to  pass  through  it  from  the  choroid, 
o  2.  Exlent  of  the  Cataract. — Having  formed  our  opInionuU 
the  nature  of  the  cataract,  the  next  question  is  as  to  iheoiai 
to  which  the  lens  is  involved  ;— is  the  whole  of  ils  coitic^  i* 
stance  opaque  or  not  ?  It  is  of  considerable  imporlanct  u 
determine  this  point,  because,  if  the  cortical  substance  ufAt 
lens  is  still  transparent,  during  the  extraction  of  the  OktmB 
>i  the  cortical  matter  may  become  detached  and  entangled  in  ^ 
iris,  and,  escaping  our  notice,  it  may  subsequently  set  up  !"■ 
flammation  in  the  part,  and  cause  dangerous  hyperactioii  iol^ 
deeper  structures  of  the  eye  ;  in  fact,  this  is  the  cause  of  bikn 
in  most  of  those  cases  of  extraction  which  ai«  unsucceufsL  I' 
is  for  this  reason  also  we  hesitate  lo  operate  before  a  cacmd 
is  fully  formed.  If  the  whole  of  the  cortical  suhsUAce  i* 
opaque,  we  shall  more  easily  see  any  frasmenis  of  the  !■* 
which  may  happen  to  be  left  in  the  anterior  duunte.  i^ 
may  generally  remove  them  with  the  scoop,  unless  ihey  becMOt 
attached  to  the  posterior  surface  of  the  iris. 

The  best  means  we  have  of  ascertaining  the  uteit  irf  *« 
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cortical  substance  implicaled  is.   to  ex^uninc  the  eye  by  trans-  I* "  spae 
milted  light,  noticing  if  the  free  margin  of  llie  iris  appears  to  be  iwccn  icb 
in  contact  with  the  opaque  lens,  or  if  there  is  a  space  between  ^unctt 
the  undilated  pupil  and  the  cataract ;    in  the  former  case  the 
anterior  part  of  the  cortical  substance  is  evidently  opaque ;  but 
if  the  iris  appears  at  a  distance  from  the  cataract,  some  of  the 
cortical  substance  of  the  lens  is  still  transparent. 

Where  the  cataract  has  been  long  forming,  and  therefore  Propcsai 
causing  considerable  impairment  of  vision,  but  the  cortex  of  the  mauuo, 
lens  has  not  become  wholly  involved,  1  am  in  the  habit  of 
puncturing  the  capsule  with  a  needle,  and  thus  accelerating  the 
degenerative  process  ;  or  it  may  be  a  case  of  this  kind  is  better 
treated  by  extracting  the  lens  in  its  capsule,  so  that  none  of  the 
soft  and  transparent  cortical  matter  can  attach  itself  to  the  iris. 
Another  important  question  is  likely  to  arise  regarding  the 
maturity  of  a  cataract.    Supposing  that  in  one  eye  the  lens  is 
opaque,  and  in  the  other  tolerably  transparent,  should  we  wait 
till  both  eyes  are  equally  involved  before  operating,  or  should 
we  remove  the  cataract  at  once?     In  cases  of  this  kind,  !  have  lf<™leB 
of  laic  years  been  in  the  habit  of  performing  the  operation  for  ^qie. 
solution  in  the  eye  affected  with  cataract     By  this  means,  even  ^J^on* 
in  cases  of  senile  cataract,  the  lens  is  often  absorbed  before 
the  second  eye  has  become  blind. 

It  may  be  laid  down  as  a  general  rule,  that,  when  both  eyes 
are  involved,  only  one  should  be  operated  on  at  a  time,  unless  OprnK  0 
incases  of  double  traumatic  cataract,  when  we  should  do  well  to  ™l*m* 
relieve  both  eyes  as  soon  as  possible  from  the  irritation  induced 
by  the  swollen  and  opaque  lenses. 

3.  Cnmplicaiious. — Before  undertaking  an  operation  for  the  3.  Aicer(«Ji 
cure  of  catar.ici  we  must  be  fully  satisfied  that  the  case  is  one  of  of  oil 
uncomplicated  opacity  of  the  lens.    It  is  not  necessary  for  me  to    '" 
recapitulate  the  characteristic  symptoms  of  glaucoma,  choroid- 
itis, cyclitis,  and  such  like  diseases,  which  implicate  the  lens, 
and  render  it  more  or  less  opaque,  because  I  have  distinctly 
defined  cataract  to  be  an  opacity  of  the  lens  arising  from  no 
such   assignable  causes.     It  is  desirable  to  determine,  before  Ten 
operating  for  cataract,  the  amount  of  vision  the  patient  pos-^kn 
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sesses,  for  it  may  happen  that,  in  addition  to  the  cata 
has  atrophy  of  the  disc,  or  detachment  of  the  reiina- 
which  we  could  not  ascertain  by  any  external  symptoi 
which  may  have  come  on  so  gradually  that  the  patieot 
may  be  unaware  of  there  being  any  complication  of  li 
To  determine  the  amount  of  vision,  the  pupil 
dilated  with  atropine ;  and  I  may  here  remark  that  i/a, 
pupil  doei  not  dilate  readily  on  the  application  ejatrep^ 
eye,  it  it  tin  UHfavourable  sign,  the  choroid,  or  iris,  b( 
I  probably  compromised.  The  action  of  the  mydriatic  ba 
established,  the  patient  is  to  be  taken  into  a  dark  room, 
flame  of  a  lamp  held  at  various  distances,  and  in  diflev 
tions  with  respect  to  the  eye ;  if  he  sees  the  flame  with  i 
distinctness  in  all  directions,  particularly  above  and  b 
eye,  we  may  be  pretty  certain  that  no  deiachnicnt  of  tl 
exists,  and  that  the  optic  nerve  is  healthy  (p.  31). 

4.  General  Health. — We  must  also  take  ihc  ciicunU 
the  patient's  general  condition  and  state  of  health  inta 
sideration  before  operating  for  cataract ;  if  weak,  or 
ont  of  sorts,  we  must  put  olf  the  operation  until  bis  I 
proves.  The  existence  of  chronic  bronchitis  is  especudl 
,  the  success  of  the  operation.  All  that  can  be  said  on  thT 
is,  do  not  oi>erate  if  the  patient  is  not  in  hts  usual 
health,  and  if  he  is,  the  less  preparatory  treatment  fM 
better,  unless  we  propose  administering  anxsiheiics  d 
operation. 

Preparation  of  the  Patient.— As  1  haveabcn 
the  immediate  preparation  on  the  part  of  the  patient  w 
upton  whether  we  are  going  to  administer  ether  while 
ornot ;  if  not,  the  less  we  interfere  with  his  usual  habits  £ 

Ether. —  If  we  propose  giving  ether  or  chlorofotm,  It 
prescribe  a  mild  purgative  the  day  before  the  0 
Operate,  if  possible,  the  following  morning,  the  patia 
taken  a  light  breakfast  at  least  three  hours  before 
administered,  so  as  to  prevent  vomiting  after  the  aiuesl 

With  regard  to  the  advisability  of  administeriiig' 


the  various  operations  for  extracting  the  lens.  The  principal 
arguments  against  its  use  are,  that  people  have  died  under  its  Ohj«t 
influence,  and  that  it  is  likely  to  be  followed  by  vomiting.  The 
first  of  these  objections,  if  valid,  is  equally  applicable  to  other 
operations,  and  is  hardly  tenable  at  the  present  day ;  and  as  to 
vomiting  after  ether,  if  the  patient  is  previously  prepared,  it 
seldom  occurs,  and  should  vomiting  take  place,  a  pad  and 
bandage  secured  over  the  eye  immediately  after  the  operation 
usually  prevents  injurious  consequences.  But  1  may  add  that  a 
subcutaneous  injection  of  morphia  immediately  before  adminis- 
tering ihe  ether  will  almost  certainly  prevent  vomiting,  especially 
if  used  in  addition  to  the  preparatory  measures  above  described. 

On  the  other  hand,  it  may  be  urged,  that  during  extraction  it  Ad«ni 
is  most  important  to  have  the  patient  absolutely  passive  and  free  pondu 
from  pain,  and  an  anesthetic  renders  the  operation  a  compara- 
tively easy  proceeding,  and  therefore  increases  the  chance  of 
success ;  and  lastly,  it  saves  the  patient  some  suffering  and 
anxiety. 

Upon  one  point  I  would  strongly  insist  ;  it  is  this — that  the  *■*?'' 
patient  should  be  rendered  absolutely  and  completely  insensible;  mmple 
both  sensation  and  reflex  action  must  be  totally  in  abeyance 
during  the  time  we  are  operating,  otherwise  it  is  far  belter  not 
to  give  anarsthelics. 

I  can  say  with  confidence,  operate  when  your  patient  is  fully 
under  the  influence  of  ether,  and  then,  with  ordinar)'  care,  your 
success  will  be  greater  than  without  anaesthetics. 

Operations. 
The  Operation  ok  Solutiov  or  Absorption.— The  pain  Onm* 
caused  by  this  operation  is  not  sufficient  to  necessitate  the  ad-  tion. 
ministration  of  anaesthetics.    The  pupil  having  been  fully  dilated 
with  atropine,  and  the  patient  laid  on  his  back  on  a  convenient 
couch,  in  front  of  a  good  lisht,  the  eyelids  ure  to  be  separated  Dir«ii 
with  a  stop-speculum,  and  the  surgeon,  standing  or  sitting  behind 
his  patient's  head,  passes  a  needle  rather  obliquely  through  the  Ccnual 
cornea  at  a  point  just  within  the  position  of  the  fully  dilated  Jf^^ 
pupil,  puncturing  the  centre  of  the  anterior  capsule  and  cortical  '"''  ""* 
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substance  of  the  lens.  No  pressure  should  be  exercised  on  the 
lens,  or  we  may  push  it  back  iniu  the  vitreous  chamber;  this 
'  ma>-  be  avoided  by  using  the  needle  as  a  drill,  rotating  ni 
handle  gently,  so  as  lo  bore  a  hole  through  the  capsule  and  tntu 
the  lens.  As  the  needle  is  being  withdrawn  from  the  lens,  tlic 
capsule  may  be  torn  open  to  about  the  extent  of  the  uadiLUed 

The  siie  of  the  opening  thus  made  in  the  capsule  must,  tii 
ever,  depend  upon  the  nature  of  its  contents  :  if  fluid,  ^ 
freely  incise  the  capsule,  and  allow  the  soft  lenticular  m 
escape  into  the   anterior  chamber;  but,  as  a  general  rule,  % 
cannot  be  loo  cautious  in  lacerating  the  capsule  ; 
lo  have  to  repeat  the  operation  tlian  to  do  loo  mi 

In  the  majority  of  cases,  the  needle  will  have  to  be  used  ^ 
I,  above  described  several  times,  at  intervals  var>-{ngfroma  it 
ID  six  weeks  ;  but  it  may  be  laid  down  as  a  rule,  that  so  longji 
the  eye  remains  at  all  irritable  after  one  operation,  a  secood  ' 
operation  should  not  be  attempted  :  amoiig  persons  advanced 
in  life  it  frequently  takes  a  year  before  the  whole  of  the  lens 
is  absorbed.  At  each  fresh  operation  the  needle  may  be  nwre 
deeply  drilled  into  the  lens ;  but,  as  I  have  before  remaikcd,  we 
can  hardly  exercise  too  much  caution  In  these  cases  ;  for  if  »a^ 
of  the  lens  substance  escapes  through  the  opening  we  have  in 
in  the  capsule,  and  attaches  itself  to  the  iris,  it  may  set  i||'tJ 
violeut  inflammation,  rendering  it  necessary  for  u  """^ 

the  lens  at  once,  or  it  is  Just  possible  we  may  siacceed  in  B 
troducing  a  small  scoop  through  a  wound  in  the  cornea,  m 
extracting  the  offending  particle  from  the  eye. 

I  do  not  think  it  advisable  in  such  cases  lo  attempt  a  paOiad 
plan  of  treatment  for  more  than  a  few  days  ;  if  our  efforts  tost 
the  inflammatory  action,  by  the  removal  of  the  si 
tion  with  a  small  scoop,  and  subsequently  by  the  frequent  ui 
■  stiUation  of  atropine,  prove  unavailing,  we  should  proceed  i 
once  to  extract  the  lens,  at  the  same  time  performing  a: 
dectomy. 

Provided  no  complications  occur,  the  afler-treatmeni  o 
ordinary  needle  operation  is  simple  enough. 


treatment  of  aj 
As  a  sMtenf 


precHucioa,  the  eyes  had  belter  be  closed  for  a  few  days, 
and  the  patient  placed  in  a  dark  room  ;  the  pupil  of  the  eye 
operated  on  should  be  kept  kiWy  dilated  with  atropine,  and  if  no 
irritation  occurs,  the  patient  may  be  allowed  to  go  about  as 
usual  in  four  or  five  days  after  the  operation,  keeping  the  eye 
closed,  however,  and  the  pupil  dilated  with  atropine  for  a  fort- 
night. As  soon  as  all  irritation  has  passed  we  must  drill  the 
lens  again  ;  in  cases  of  hard  cataract  we  may  have  to  introduce 
the  needle  six  or  eight  times. 

The  SucnoN  Operation.— This  proceeding  may  be  em- soctioh 
ployed  as  an  adjunct  to  the  needle  operation  ;  that  is,   the  tion. 
■capsule  must  first  be  freely  opened,  and  the  aqueous  allowed  to 
gain  access  to  the  lens,  which  rapidly  undergoes  degenerative  ^"jJ^J^ 
changes,  and  after  an  interval  of  a  few  days  may  be  removed 
with  a  Tcale's  suction  instrument,*  or  with  a  Bowman's  syringe. 

This  instrument  is  to  be  used  as  follows : — The  pupil  being  Ditectim 
well  dilated,  a  puncture  is  to  be  made  in  the  cornea  with  a  broad  [^ng"' 
needle,  opposite  the  fully  dilated  pupil ;  the  needle  should  be 
thrust  obliquely  through  the  comes,  and  the  opening  must  be 
sufficiently  large  to  admit  the  entrance  of  the  noiile  of  the 
suction  instrument ;  the  capsule  having  been  freely  divided,  the 
curette  must  be  gently  buried  in  the  opaque  matter  of  the  lens, 
our  object  being  to  break  up  the  lens  as  far  as  passible  without 
in  any  way  displacing  or  irritating  any  of  the  surrounding 
structures.  The  nozzle  of  the  suction  syringe  is  then  to  be 
passed  into  the  soft  lenticular  matter,  and  the  piston  being  gently 
reused,  the  lens  substance  is  sucked  into  the  syringe  so  long  as 
any  opaque  matter  comes  forward  into  the  pupil.  Care  must  be 
taken  to  keep  the  open  end  of  the  syringe  well  away  from  the  A™!'* 
irisi  otherwise  the  iris  may  be  drawn  into  the  instrument  and  get 
bruised  or  injured. 

In  eases  of  fluid  or  very  soft  cataract,  there  will  be  no  necessity  Nodeli^ 
for  waiting  for  a  few  days  after  the  capsule  has  been  opened,  but  "aOM 
the  wound  in  the  cornea  having  been  then  and  there  enlarged,  ™"'"^ 


*  Ofhilialink  ffospilal  Rtperb,  voL  iv.  p.  197. 
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the  suction  instrument  istobeintroduced,  and  the  opaquem; 
removed  as  above  described. 

Extraction  of  the  Lens  bv  the  Flap  Operatioii 
I  have  already  stated  my  convictions  as  to  the  advis 
administering  ana:sthetics  in  operating  by  flap-extraction  fori 
remova.1  of  an  opaque  lens. 

\st  Singe. — The  employment  or  rejection  of  anaesthetics  a 
some  little  difference  in  the  manipulation  necessary  in  thcii 
stage  ofthe  operation,  for  no  one  operating  wiih  theptttieo 
the  influence  of  ether  would  think  of  making  his  section  vittii 
first  having  fixed  the  eye  to  be  operated  on,  by  racans 
forceps ;  whereas,  if  ansestheiies  are  not  given,  I  iliink  h 
belter  not  to  attempt  to  fix  the  eye  in  this  way,  as  the  pnxtcdiB( 
causes  the  patient  a  good  deal  of  pain,  and  may  make  him  U 
more  than  is  desirable  while  we  are  making  the  section  in 

I.  Supposing  the  patient  to  be  fully  under  the  inSucnccof 
ether,  and  laid  on  his  back  upon  a  convenient  couch,  wilh  hi 


head  slightly  raised  and  facing  a  deai  bright  light,  which  sfewU 
fall  obliquely  on  his  face,  and  not  from  above,  oihcnrae  li* 
surgeon,  in  bending  over  his  work,  wil!  throw  a  deep  sh*diw 
upon  the  patient's  eye,  which  will  prevent  him  from  ckwl) 
seeing  any  flakes  of  lenticular  niatier  or  capsule  left  in  the  9* 
after  the  removal  of  the  lens.  A  stop  speculum  shoulJ  ^ 
adjusted  as  represented  in  Fig.  ja,  the  <nd  of  the  instrument, '. 
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resting  against   the   nose.     The  surgeon,   standing  behind  his  Prsliini- 
patient,  with  the  left  hand  seizes,  with  a  pair  of  toothed  forceps,  ™gMnei 
a  fold  of  the  inner  and  lower  part  of  the  conjunctiva,  near  the 
cornea,  so  as  10  steady  the  globe.     The  eyeball  being  .fixed,  be 
qoite  certain  that  your  patient  is  full)'  under  the  influence  of 
ether.     The  surgeon  holds  Beer's  cataract  knife  in  his  right 
hand  as   he  would  a  pen  in  writing,  his   little  or  ring   finger 
being  placed  against  the  patient's  temple,  so  as  to  support  and 
steady  his  hand.     The  point  of  the  instrument  is  then  to  be  Making  ib 
passed  through  the  cornea  near  the  extremity  of  its  horizontal  t^"" 
diameter,  and  about  a  quarter  of  a  line  from  its  margin,  so  as 
to  be  fairly  within  the  structure  of  the  cornea  ;  the  blade,  when 
once  introduced,  Is  to  be  thrust  steadily  across  the  anterior 
chamber,  until  its  point  again  pierces  the  cornea  opposite  its 
entraiic^   and   at   an   equal   distance   from   the  sclero-corneal 
margin.     The  same  movement  is   to  be  continued,  the  blade 
being  kept  absolutely  parallel  with  the  iris,  so  as  to  fill  the 
wound  in  the  cornea,  and  .prevent  the  aqueous  from  escaping, 
until  the  counter-opening  in  the  cornea  has  been  completed. 
The  knife  having  been  pushed  onwards  almost  up  to  its  heel 
(see  Fig.  52),  a  small  bridge  of  the  cornea  wil!  still  remain 
undivided ;     the   surgeon   now   lets   go   his   hold   of  the   con- 
junctiva with  the  toothed  forceps,  and  turning  the  edge  of  the 
knife  a  little  forwards,  divides  the  remainder  of  the  conical  flap 
as  he  withdraws  the  instrument  from  the  eye,  so  that  the  last  The  flan 
portion  of  the  cornea  is  cut  through  by  a  movement  of  the  knife  li?1i?ih. 
from  within  outwards.  ^J 

The  section  of  the  cornea  having  been  completed,  we  must 
remove  the  stop  speculum,  and  allow  the  lids  to  close ;  this 
finishes  the  first  stage  of  the  operation. 

znd  Stage  of  the  Operation. — This  consists  in  latrerating  the  ,w  siagt. 
capsule  of  the  lens,  which  may  be  done  with  a  curved  needle  J^^^^^Jt 
or  a  cystotome.  It  may  be  necessary  at  this  stage  of  the  pro- 
ceeding to  draw  the  eye  slightly  downwards  with  the  fixing 
forceps,  if  the  patient  is  under  an  anaesthetic  ;  otherwise,  make 
him  look  toward  his  feet :  the  cystotome  is  then  to  be  introduced 
into  the  anterior  chamber,  with  its  convexity  downwards,  soas  to 


p 
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Awid  the     avoid  wounding  the  iris.     When  opposite  the  pupil,  the  handk 

"■"■             of  the  instnimenl  should  be  rotated,  and  its  point  made  lo  tear 

open  the  capsule  by  two  or  ihree  incisions.     The  instnaaoB. 

is  then  to  be  withdrawn  from  the  eye,  and  the  lids  aUowcdJ^ 

close.                                                                                           2H 

vdsmer.        yd  Stage. — The  third  stage  of  the  operation  consists  V 

^cTds"*     removHng  the  lens.     The  concavity  of  the  curette  is  tubciuj 

against  the  lower  part  of  the  sclerotic,  and  slight  pressure  maik 

by  genily      w"'h  it  upon  the  globe ;  at   the  same  time  the  point  of  the  fore- 

"^J'jij"''      finger  of  the  left  hand  is  to  be  placed  on  the  sclerotic,  just  abQK 

globe,          the  section  ;  by  careful  pressure,  first  with  the  curette  and  thai 

with  the  point  of  the  finger,  the  upper  edge  of  the  lens  slowly 

turns  forwards,   passes  through  the  pupil,  and  pTTtdually  p«- 

^^                                                                     trudes  through  the  incision  in 

H                                   F"=-  53-                       the    cornea    (Fig.    53).     The 

^H                                              L      A pressure  is  now    to    be   dinu- 

^H                               ^m^-flj^^          nished,  the  lens    being  com- 
^H                                ^^^^^^^^^£1        p'etely  extruded  by    the  elas- 

■'                           '^^^H^^^^B^^P^    '"^  ''     '^^^  '*  '"^^  ^  coaxed 
"^flP^S^^B^^         on  if  necessary    by   itisertiDg 
and  slight                   ^^^^^B^*^         "'^  curette  into  the    wound. 
'"""'''"*                                                              and  exerting  a  slight   degrac 
J                   of  traction  force  on  the  lens,  thus  helping  it  onwards  and  o«l  I 
^b                 of  the  eye.                                                                                       ■ 
^1                    The  lens  having  been  removed,  the  lids  are  to  be  ctosed.iati 
k                   after  a  few  minutes  again  opened,  and  the  eye  carefully  examined  T 
Remove       *ny  small  particles  of  lenticular  matter  which  may  be  seen  in  ilw 
fnigmcmi.     anterior  chamber  must  be  removed  with  the  curette.    The  edges 
CloK  Uds.     of  the  flap  are  then  to  be  adjusted  and  the  lids  closed,  a  com- 
press and  bandage  being  at  once  applied  over  both  eyes. 
Aecidcnti          Accidents   during   the    Ofieralioii.— Before   considering   the 
w/i!fiio"'    after-treatment  to  be  followed  in  cases  of  flap  extraction,  1  nay 
adven  to  one  or  two  of  the  most  common  mishaps  that  some- 
^L               times  occur  during  the  operation,  and  the  best  means  of  pn>- 
^1               viding  against,  or  overcoming  them. 
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if  the  pupil  dilates  freely  under  atropine  before  attempting  to 
operate  by  a  flap  extraction.  If  the  pupil  does  not  dilate  fully 
tinder  the  influence  of  atropine,  then  I  strongly  recommend  that 
ihc  upper  section  of  the  iris  should  be  excised  before  ihe  lens 
is  removed.  If  it  is  determined  to  administer  ether,  let  the 
patient  be  completely  under  its  influence  before  we  commence 
the  operation. 

If  while  the  section  through  the  cornea  is  being  made  the 
aqueous  escapes,  the  iris  will  verj-  probably  protrude  before  the  Eieape  q| 
edge  of  the  knife.      Under  these  circumstances,   the   surgeon  "1"™"" 
should  make  gentle  pressure  over  the  cornsa  with  the  point  of 
his  linger,  so  as  to  force  the  iris  back  behind  the  blade  of  the 
knife;  but  if  this  manipulation  does  not  succeed,  it  is  better  to 
cut  steadily  on,  and  finish  the  section,  excising  a  fold  of  iris  at 
the  same  time,     A  portion  of  the  iris  being  thus  shaved  off,  a  TSii 
bridge  of  this  structure  is  often  left  between  the  hole  thus  made  ^^J 
and  the  pupil;  this  strip  of  iris  had  better  be  divided  before 
attempting  to  remove  the  lens.* 

If  the  section  in  the  cornea  is  too  small  to  allow  the  easy  EoiirEe 
egress  of  the  lens  from  the  eye,  do  not  try  to  force  the  lens  ^  ~ 
through  this  insufficient  opening;  any  such  endeavour  will  lead 
to  irreparable  damage  in  at  least  fifty  pet  cent,  of  the  cases  in 
which  you  attempt  it,  and  in  many  others  it  will  altogether  fail 
to  effect  the  object  in  view,  the  vitreous  rather  than  the  lens 
being  squeezed  out  of  the  eye.  Under  these  circumstances, 
supposing  the  patient  not  to  be  under  the  influence  of  ether, 
both  he  and  the  surgeon  will  have  to  exercise  all  the  patience  at 
their  command,  the  latter  endeavouring  to  enlarge  the  opening 
in  the  cornea  by  means  of  a  pair  of  blunt-poinied  scissors,  the 
incision  being  carried  downwards,  so  as  to  leave  an  ample  open- 
ing through  which  the  lens  may  escape. 

Very  gentle  pressure  should  be  made  with  the  curette  on  the 
globe  of  the  eye,  so  that  in  squeezing  out  the  lens  we  may  not 
press  out  a  quantity  of  the  vitreous  at  the  same  time.      If  any  of  ^.x-xve  dtt 
the  vitreous  escapes  before  the  lens,  we  should  at  once  cease  all  fl'J"'*'. .' 
pressure  on  the  globe  of  the  eye,  and  a  scoop  or  a  sharp  hook  leu. 

•  Lawrence  00  "  Diseases  of  the  Eye,''  p.  637. 
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may  be  passed  through  the  wound,  and  the  lens  gottl) 
drawn  from  the  eye. 

It  sometimes  happens  that  on  making  pressure  npon  i 
the  lens  does  not  readily  present  itself  in  the  piqiil.  i» 
qucnce  of  our  not  having  sufRcicntly  lacerated  the  c 
which  casethecystotume  must  be  re-introduced,  and  the< 
fully  torn  open.  In  most  of  these  cases,  howe%-cr,  it  is  a«i 
cient  section  in  the  cornea,  and  not  the  capsule  of  the  )e 
is  at  fault. 

i  But  supposing  that  at  the  moment  the  lens  escape 

the  opening  in  the  cornea  a  gush  of  vitreous  follows,  the 
must  be  at  once  closed,  and  a  compress  and  bandage  I 
over  both  eyes.  I  do  not  believe  that  the  loss  of  asm; 
of  vitreous  from  the  eye  is  a  matter  of  consequence,  i 
fourth  of  the  \itreous  may  be  lost,  and  yet  the  patientl 
very  good  recovery;"  nevertheless,  authorities  of  rqnitt' 
that  accidents  of  this  kind  are  to  be  carefully  avoided,  (S 
of  vitreous  they  think  likely  to  be  followed  by  byaltlii,  < 
detachment  of  the  retina. 
After  the  section  has  been  completed,  if.  on  opening  the 

«  of  lids  we  lind  that  a  portion  of  the  iris  is  engaged  in,  or  pcolf 
through  the  wound,  we  should  at  once  endeavour,  by  tw 

■s\(  a  gentle  rotatory  motion  of  the  point  of  the  finger  ui 
dosed  eyelid,  to  return  the  prolapsed  iris  into  the  i 
chamber. 

""f'  If  this  method  does  not  succeed,  the  best  pUn  »e  car 
is  to  perform  iridectomy,  removing  the  superior  section 
iris.  We  may  save  an  eye  by  this  proceeding  when  al 
means  of  treatment  would  fail.     If,  however,  the  patifr: 

t'J     been  rendered  perfectly  insensible  with  ether,  there  wiil  ■ 

less  chance  of  a  prolapse  of  the  iris  taking  place  thin 

is  straining,  which  is  almost  sure  to  happen  tomrdsthe  ^i 

the  operation  if  amesthetics  arc  not  employed. 

The  extraction  having  been  completed,  care  must  be  lak 

n  of  closing  tile  upper  lid,  otherwise  the  comMl  flap  may  be  n 
badnvards.     To  prevent  this,  some  of  the  cilia  should  faec 


"Diicasn  of  the  Etc."  p.  ftaj. 
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hold  of,  and  the  upper  eyelid  gently  drawn  away  from   the 
S^be  as  the  lid  is  being  dosed ;  the  eye  should  not  be  again 


TA£  After'Treatnunt  of  Flap  Extraction, — This  should  be 
feectcd  in  the  first  place  towards  keeping  the  edges  of  the 
^Omid  in  the  cornea  in  accurate  apposition,  so  that  it  may  unite 
b^  the  first  intention;  consequently,  during  thirty-six  hours  after 
tkis  operation,  the  eye  and  the  patient  must  be  kept  absolutely 
itt  rest.  The  former  of  these  objects  may  be  secured  by  apply- 
ti^  a  compress  and  bandage  carefully  over  both  eyes,  and  the  Promote 
•eoond*  by  keeping  the  patient  in  bed,  and  everything  about  him  ^^  ^ 
•s  quiet  as  practicable. 

Immediately  after  the  operation,  and  before  the  patient  rises 
fcm  the  operating  table  or  bed,  a  piece  of  soft  linen  is  to  be 
Iftid  over  the  closed  eyehds  of  both  eyes,  and  two  light  pads  of 
wool  are  placed  over  the  linen,  and  the  whole  secured  in 
by  means  of  a  gauze  bandage,  so  as  to  keep  the  eyes  at  Apply  « 
rest ;   if  all  goes  on  well,  the  bandage  need  not  be  2?***** 
for  twenty-four  hours.     I   apply  the  bandage  very  **»<*•««• 
tlgjitly,  and  with  the  sole  object  of  keeping  the  eye  at  rest,  and 
edges  of  the  corneal  section  in  apposition  till  they  have 


The  bandage  having  been  adjusted  on  the  operating-table, 

patient  must  be  conveyed  to  bed,  and  directed  to  lie  as 

as  possible  on  his  back  for  the  first  few  hours  after  the 

on ;   he   may  then  be  allowed  to  turn  on  either  side, 

not  to  raise  his  head  off  the  pillow,  cough,  or  use  any 

Staining  effort,  and  by  no  means  to  disturb  the  bandages. 

If  the   eye  is  bandaged    in  this  way  there  is  no   necessity 

to  keep  the  patient  in  a  dark  room.    If  there  is  much  pain 

in  the  eye  towards  the  evening  after  the  operation  has  been 

performed,  the  compress  must  be  removed  for  an  hour  or  so ; 

the  surgeon  should  under  these  circumstances  remain  with  his 

pettient  until  the  pain  has  subsided.    If  the  pain  continues,  draw 

down  the  lower  eyelid  and  drop  some  solution  of  atropine  on  the 

everted  conjunctiva,  and  then  the  elastic  bandage  without  the 

compress  may  be  reapplied.    A  dose  of  morphia  also  may  be  JjJjJ^  ^ 

given.    There  will  necessarily  be  some  uneasiness  in  the  eye  pAin. 

E  E  2 
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after  the  operation,  but  this  is  to  be  expected.  P^n  m  (bed 
is  frequently  caused  by  the  accumulation  of  tean  undetl 
closed  eyelids,  and  may  be  removed  by  gently  everting  ibt  Id 
lid  twice  a  day  after  the  first  twenty-four  hours  have  p 

With  regard  to  diet,  the  patient  may  from  the  day  d 
operation  have  chicken  soup,  milk,  or  other  fluids  which  a 
poured  into  his  mouth  with  a  feeding  cup  ;  it  is  of  impo 
not  to  allow  him  to  rise  from  his  bed.  or  chew  any  hiud  ^ 
stance  during  the  first  twenty-four  hours  after  the  ope 
Four  days  having  passed  from  the  time  of  the  t 
we  may  allow  our  patient  more  liberty;  he  may  sit  up,  audi 
to  take  solid  food  ;  in  fact,  if  all  has  gone  on  well,  he  w 
return  to  his  usual  dietary,  and  in  some  cases  beer  oi 
be  taken,  in  others  it  is  necessary  to  abstain  from  s 

'    until  the  patient  can  move  about  a  little.     On  this  subf 
Dixon  remarks:—"  Independendy  of  prolapsus  tridis,lu 
of  the  corneal  wound  results  from  [he  same  cause  which  p 
the  union  of  a  flesh  wound,  or  of  a  broken  bow 
depression  of  the  patient's  nutritive  functions  below  the  f| 
standard  of  vigour.     To  keep  an  old  and  feeble  perseafl 
'slops'  for  several  days  after  extraction,  for  (eat  ii 
should  set  in,  is  surely  contrary  to  common  sense,  and  1 
analogy  in  sound  surreal  practice,"* 

5       If  at  the  expiration  of  twenty-four  hours  we  remove  the  I 
age,  and  find  the  eyelids  of  the  eye  operated  c 
colour,  not   swollen,  and  no  purulent  discharge  esc^Dgl 
between  them,  the  patient  being  free  from  pain,  we  n 
almost  sure  that  all  is  going  on  well.  The  lower  eyelid  sli 
gently  everted  to  allow  the  tears  to  escape;  the  pad  and 
must  be  again  applied.    Any  unnecessary  opening  (tftt 
order  to  ascertain  ibc  amount  of  %-Jsion  the  ~ 

most  injudicious. 

The  compress  must  be  worn  for  the  fit«  four  d 
operation,  and  then  a  bandage  without  a  compress  n 
ployed  for  three  days  morr,  and  subsequently,  if  all  if  w 
shade  may  be  substituted  for  the  handage.    The  patient  ■ 

•  Dixon  on  "  Ulieascsof  the  Eye,"  [L  3 
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be  kept  in  his  room  for  some  fourteen  days,  after  which  he  can 
generally  bear  the  light,  and  may  be  allowed  lo  use  his  eye.  A 
month  having  expired,  we  may  order  our  patient  suitable  convex 
glasses,  wiihout  which,  I  need  hardly  Miy,  he  will  not  obtain  the 
full  advantages  which  the  removal  of  the  opaque  lens  is  capable 
of  affording. 

Acddenls  following  Ihc  Operation. — If  some  thirty-six  hours 
after  ihe  operation,  the  patient  complains  of  considerable  pain 
in  the  eye,  without  any  apparent  cause,  we  must  remove  the 
bandage,  and  may  either  give  a  full  dose  of  morphia,  or  inject 
a  solution  of  morphia  beneath  the  skin  of  the  temple.  A  cold 
compress  over  the  eye  may  be  useful  in  these  cases,  provided 
the  patient  is  not  subject  to  rheumatism  or  gout,  in  which  case 
warm  poppy>head  fomentations  may  be  found  soothing,  and  a 
light  bandage  should  afterwards  be  applied  over  the  eye.  A 
dose  of  castor-oil  is  sometimes    benelicial  in   these   circum- 

Supposing  the  patient,  within  two  days  of  the  operation,  suffers 
from  considerable  pain  in  the  eye,  and  on  opening  the  bandage 
we  find  the  lids  puffy  and  swollen,  with  a  muco-purulent  dis- 
charge ooiing  from  between  them,  we  shall  have  good  reason  to 
fear  that  suppuration  of  the  cornea  has  set  in,  and  we  should  at 
once  examine  the  eye.  If  diffuse  keratitis  has  begun,  the  con- 
junctiva will  be  found  chemoscd,  the  corneal  flap  may  appc<Lr 
swollen  and  opaque,  the  edges  of  the  wound  infiltrated  with 
pus,  and  the  whole  cornea  haiy,  if  not  opaque  ;  this  state  of 
things  is  utterly  hopeless. 

It  may  be,  however,  that  the  suppurative  action  is  limited  to 
the  part  of  the  cornea  included  in  the  flap,  in  which  case  we 
may  still  hope  to  save  the  lower  part.  A  strong  solution  of 
atropine  shoidd  be  applied  to  the  eye  every  second  hour  ;  hot 
compresses  must  be  employed  for  two  or  three  hours  night  and 
morning,  and  in  the  meantime  steady  pressure  must  be  made 
upon  the  eye  by  means  of  the  compress  and  bandage.  Full 
doses  of  morphia  should  be  given,  so  as  to  relieve  the  pain  and 
irritation  from  which  the  patient  suffers,  and  in  robu!^t  and 
healthy  patients  two  leeches  may  with  great  advantage  be 
applied  to  the  temple  o\er  the  affected  eye  for  three 
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days  ;  in  weakly  subjects  large  and  repeated  doses  of  the  tii 
ferri  muriatis  and  chlorate  of  potash  are  sometimes  useful : 
last,  but  not  least,  we  may  have  to  administer  port  wine  and 
beef-tea ;  but  do  what  we  will,  we  shall  seldom  succeed  in  sanog 
an  eye  under  these  circumstances. 

Among  the  lower  classes  we  not  unfrequently  find  subacnte 
suppurative   keratitis   commencing   in   hyperactio 
following  flap  extraction.     Within  thirty-six  hours  of  the  a 
tion,  on  opening  the  bandage,  we  notice  some 
discharge  ooting  from  between  the  lids ;  the  patient  probii 
complains  of  little  or  no  pain  in  the  eye,  and  the  eyelids  are  tk 
swollen,  but  on  everting  them  the  conjunctiva  is  found  Ua 
(Edematous,  and  the  cornea  hazy,  the  pupil  filled  perh;<ps  vflfr  ' 
yellowish  lymph,  and  the  upper  section  of  the  iris  presendog 
spots  of  a  similar  kind  on  its   surface  ;   the  edges  nf  the  wonnd 
are  gaping  open,  and  not  the  slightest  sign  of  action  or  aa 
attempt  at  reparation  is  apparent  in  the  pans.     Under  tl 
circumstances,  we  must  endeavour  by  means  of  hot  bandftge%fl 
firm  compress,  stimulants  and  nourishment,  to  excite  NatuMtf 
a  reparative  effort ;  but  do  what  we  will  she  is  gencraltyf 
capable  of  responding  to  our  call,  and  destruction  of  tlie  ci 
follows. 

Another  danger  which  we  have  to  fear  after  extractiaa 
that  a  prolapse  of  the  iris  may  occur.    This  accident  may  B 
place  at  any  time  within  eight  days  from  the  operation,  a 
wound  in  the  cornea  will    not  have   thoroughly  healed  i 
t   the  first  week   is  over,  and  of  course,  till  then,  the  iris  n 
any  moment  be  protruded  through  the  section  ;  a  slight  s 
ing  effort,  such   as  a  cough  or  sneezing,  may  be  quite  si 
to  produce  this  result. 

A  prolapse  having  taken  place,  the  patient  will  « 
increased  irritation  and  pain  in  the  eye ;  the  lids  1 
slightly  swollen,  and  a  muco-purulent  discharge  is  observ 
the  compress,  or  at  the  inner  corner  of  the  eye.  On  opeungO 
lids,  the  cornea  appears  bright  and  clear,  but  the  lips  of  tht 
wound  are  more  or  less  gaping,  and  a  portion  of  the  iris  nwj 
be  seen  protruding  from  between  them. 

Under  these  circumstances,  the   prolapsed  portion  of  the  ini 
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should  be  touched  with  a  pencil  of  caustic,  and  a  tirm  compress  Apply  arg. 

nit.  and 
compress. 


*nd  bandage  applied  over  the  closed  eyelids,  and  kept  there  "*'*  *°** 


fcr  twelve  hours ;  the  bandage  may  then  be  removed,  and  the 
lids  bathed  with  a  little  tepid  water,  but  not  opened  Some 
Cold  cream  having  been  smeared  over  them,  the  compress  and 
bandage  should  be  reapplied.  This  treatment  may  be  continued 
fcr  a  month,  the  nitrate  of  silver  being  employed  from  time  to 
But  if  after  this  period  the  prolapse  is  as  prominent  as 
it  will  be  advisable  to  incise  it  with  a  broad  needle ;  indse  the 
aqueous  behind  escapes,  and  the  prolapse  contracts  ;  the  p*^?*** 
CDinpfess  and  bandage  must  then  be)  reapplied.  This  opera- 
tkm  may  have  to  be  repeated  every  other  day  or  so,  until  the 
pvolapse  has  disappeared. 

If  this  treatment  does  not  succeed,  the  prolapse  may  subse-  or  remove 

qmmlji  be  snipped  off  with  a  pair  of  curved  scissors.  *'* 

If  on  opening  the  eyelids  soon  after  the  operation  we  find  a 

and  widely  distended  section  with  a  considerable  portion 

the  iris  protruding  through  it,  we  must  at  once  excise  the 

with  a  pair  of  scissors,  and  then,  closing  the  lid,  care- 

fcDy  bandage  up  the  eye.    Considering  the  steps  taken  in  flap 

I,  it  is  evident,  especially  in  large  hard  senile  cataracts, 

the  iris  must  be  more  or  less  pressed  upon  and  bruised,  as 

the  lens  is  forced  through  the  pupil  and  out  of  the  section  in  the 

cornea ;  consequently,  we  might  expect  to  meet  with  cases  of 

iritis  after  this  proceeding,  and  such  is  in  fact  one  of  the  com-  ^^^^  foUow- 

pfications  we  have  to  contend  with.   Cases  of  apparent  sloughing  »"«  cxtrac- 

of  the  cornea  not  unfrequently  commence  in  inflammation  of 

the  iris  after  flap  extraction  :  but  by  far  the  most  common  cause 

of  iritis  is  occasioned  by  fragments  of  the  capsule  and  cortical 

matter  of  the  lens  being  torn  off,  and  attaching  themselves  to 

the  iris  they  set  up  considerable  irritation  and  inflammation  of  the 

part.     Moreover,  no  one  can  have  watched  disease  involving  the 

posterior  layer  of  the  cornea  without  observing  its  liability  to 

spread  to  the  iris  ;  and  the  epithelium  of  the  posterior  clastic 

lamina  is  often  scraped  off  in  the  passage  of  the  lens  from  the 

eye. 

Iritis  may  come  on  within  the  first  six  days  after  an  extrac-  Abootrtj 
tion ;   it  may  commence  by  symptoms  .of  violent  and  rapidly  *'* 
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destructive  inflammation  in  the  pan,  involving  also  die  c 
on  the  other  hand,  everything  may  seem  to  have  been  goiof  ■ 
well  until  about  the  fifth  day  ;  the  patient  lien  begin- 
plain  of  pain  in  the  eye,  and  on  examining  it  we  may  discn 
all  the  symptoms  and  appearances  of  iritis  :  it  is  ui 
for  me  to  recapitulate  these  here,  as  they  are  fully  describedfl 
the  section  treating  of  iritis. 

J.       With  regard  to  treatment,  we  should  apply  two  leeches  tod 
temple  over  the  affected  eye  for  three  consecutive  days,  I 
atropine  will  be  our  mainstay,  and  must  be  freely  empla]i 
But  if  small  particles  of  lenticular  matter  are  seen  attached  ta 
the  iris,  or  lodged  between  it  and  tlie  cornea,  and  if  the  pi^i! 
will  not  dilate  under  the  influence  of  atropine,  it  is  well  to  pn 
the  patient  chlorotonn,  and  making  an  opening  in  the  corttOL  I 
to  remove  all  the  lenticular  matter  we  can  see  with  a  scoop.    IH 
we  are  in  any  doubt  as  to  there  being  lenticular  matter  behiapV 
the  iris,  whiA  we  cannot  remove,  we  hesitate  to  perfonn  U  * 

y;  iridectomy  ;  excision  of  the  iris  is,  however,  sometimes  foUovcd 
by  favourable  results  under  these  circmnstances.  The  quesiioa 
arises  as  to  the  advisability  of  attempting  to  reduce  the  irilii, 
and  subsequently  performing  an  iridectomy  if  the  pupil  is  doiCJl 

«  I  think,  if  on  examining  the  patient's  eye  on  the  third  day,! 
find  the  cornea  haiy,  pupil  dull,  but  not  closed  with  lymph,  d 
iris  refusing  to  dilate  under  atropine,  and  the  patient  in  { 
pain,  we  had  better  wait  and  endeavour  to  subdue  the  ii 
when  all  symptoms  of  inflammation  have  passed  away  ii 
the  closed  pupil ;  but  the  operation  had  better  not  be 
formed  until   hypcroction    has  ceased  in  the  iris   and  f 


The  most  dangerous  complication  that  can  occur  aAa 
tion  of  the  lens  is  the  rupture  of  some  of  the  bloodvessels  of  1 
retina  or  choroid.  The  operation  has,  perhaps,  been  an  e 
one,  but  within  a  few  minutes  after  the  removal  of  the  lens 
patient  complains  of  great  pain  in  the  eye,  and  to  our 
on  opening  the  lids,  wc  find  the  anterior  chamber  not  ( 
full  of  blood,  but  blood  ooiing  out  through  the  wotind  in 
cornea. 

A  case  of  this  kind  is  utterly  hopeless  ;  we  can  do  no  n 
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than  apply  ice  over  the  eye,  so  as  to  check  the  bleeding,  but 
as  an  organ  of  vision  the  eye  is  completely  destroyed  This 
accident  may  occur  some  hours  after  the  operation,  if  the 
patient  sneezes  or  coughs  violently. 

Modifications  of  Flap  Extraction.— I  may  now  pro-  Modifica- 
ceed  to  consider  some  of  the  principal  modifications  of  the  flap'ex- 
flap  operation  which  have   been   advocated  within   the  last  traction. 
few  years. 

Preliminary  Iridectomy  in   Extraction r^lX  has  been  pro-  Iridectomy; 
posed  to  excise  a  portion  of  the  iris  some  weeks  before  the  «>"^ 
extraction.      In  the  first  instance,  iridectomy  is  to  be  practised  foreextzac! 
en  the  upper  section  of  the  iris,  and  after  six  weeks  or  two  ^^' 
months  the  lens  is  to  be  removed  as  usual  by  means  of  the  flap 
operation.    Against  this  proceeding  it  is  advanced  that  few  objections. 
patients  will  consent  to  undergo  two  operations  of  this  kind 
if  it  is  possible  to  do  all  that  is  necessary  at  one  iitting. 

Iridectomy  has  been  practised  immediately  after  the  extraction  iridectomy 
of  the  lens  with  success  by  Professor  Jacobson  ;  he  removes  the  ^IJ^^i^ 
lens  in  the  first  instance  through  a  flap  formed  from  the  lower 
pan  d  the  cornea,  and  he  then  excises  a  fourth  of  the  corre- 
sponding section  of  the  iris. 

Lastly,  an  iridectomy  may  with  the  greatest  advantage  be  imme- 
made  inmiediately  before  the  removal  of  the  lens  ;  the  section  fore^re^ 
being  an  upper  one,  the  superior  fourth  of  the  iris  is  excised,  "»<>^^ 
and  the  lens  removed  as  usual.     In  subjects  whose  pupils  do 
not  dilate  under  the  influence  of  atropine,  and  particularly  if 
adhesions   exist  between  the  iris  and  capsule,  an  iridectomy 
made  at  the  time  of  the  operation  greatly  lessens  the  dangers  to 
which  such  an  eye  is  exposed  from  flap  extraction. 

The  Removal  of  the  Lens  in  its  Capsule, — This  is  by  no  Removal  of 
means  a  new  method  of  extracting  the  lens,  having  been  practised  ^J^ 
with  varying  success  since  1773,  ^ind  strongly  advocated  by  Dr. 
Pagenstecher  and  M.  Sperino  ;  having  performed  this  operation 
constantly  since  1864,  I  am  convinced  that,  if  it  were  possible  in 
every  case  upon  which  we  operate  to  remove  the  lens  in  its 
capsule,  wthout  damaging  the  other  structures  of  the  eye,  we 
should  have  reached  perfection  in  the  extraction  of  cataracts. 
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The  object 

sideration  is  to  i 

The  advantages 

[Kissibly  form,  and  there  is  no  c' 

matter  being  left  clinging  to  the 

and  inflammation  in  that  delicate 

experience  in  these  matters,  the  n 

of  our  failures 


cap3 
ract  cair^ 


L  view  in  the  operaiio 
lOve  the  lens  without  opening  its  ci 
ofl^ers  are,  that  no  capsular  cataract 

of  any  soft  lenticular 

nd  selling  up  irritation 

and  the  greater  mi 

convinced  I  am  that' 

the  fact  of  soft  lentii 


matter  and  capsule  being  left  in  the  ej-e  after  the  removal  of  i 
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The  usual  operation  for  the  removal  of  the  lens 
is  performed  as  foUoivs.    This  is  not,  however,  the  proceei 
1  adopt,  as  I  shall  subsequently  explain. 

Atropine  having  been  applied  so  as  fully  to  dilate  the  pujHl, 
the  patient  is  to  be  laid  on  his  back.  The  surgeon,  standing  bf 
the  side  of  his  patient,  applies  the  stop  speculum  ;  and  the  tfft, 
being  Rxed  with  a  pair  of  forceps,  :iii  upward  linear  incisioi' 

■  to  be  made  through  the  scUrotk,  Immediately  beyond  die 
of  the  cornea,  the  same  precautions  being  taken  in  maldng 
section  as  I  have  already  described  in  the  case  of  ordinary 

.   extraction.     A   portion  of  the  iris  is  then  to  be  excised, 
gentle  pressure  exercised  with  the  curette  upon  the  lower  parti 
the  sclerotic,  and  at  the  same  time  counter-pressure 
made  with  the  point  of  the  fingersupon  the  upper  part  of  the 
ball.     In  this  way  the  lens  in  its  capsule  may  be  gently  ft 
out  of  the  eye.     If  the  lens  is  not  readily  displaced  upon 
pressure  being  made  on  the  globe  of  the  eye,  a  shallow  < 
curette  may  be  inserted  behind  the  lens,  and  a  gentle 
exerted  on  the  lens,  so  as  to  start  it  from  its  position. 

1       In  making  the  flap,  we  must  keep  slightly  external  to 
mat^n  of  the  cornea,  so  as  to  leave  as  large  an  opening  u 
possible,  through  which  the  lens  may  escape,  its  bulk,  when 
contained  within  the  capsule,  being  considerable. 

This  operation  is  no  doubt  a  very  valuable  one,  and  often 
leads  to  most  favourable  results.  Even  supposing  there  15  a 
difficulty  in  extracting  the  lens  in  its  capsule,  the  latter  may  be 
opened,  and  the  operation  completed  as  in  ordinary'  flap  extr*c- 
tion  i  in  fact,  it  will  he  advisable  to  resort  to  this  procccdub 
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Unless  the  lens  and  capsule  pass  through  the  section  in  the 
cornea  upon  slight  pressure  being  made  on  the  eyeball :  any 
extra  force  is  likely  to  squeeze  out  a  considerable  quantity  of  the 
ifitieous  :  and  we  cannot  too  strongly  insist  on  the  fact,  that  in 
Extracting  a  cataract  force  must  never  be  employed. 

The  operation  which  I  have  practised  in  a  large  number  of  thb 
cases  is  a  modification  of  the  proceeding  I  have  described  in  opE^-noN 
former  editions  of  this  work,  under  the  heading  of  "  modified 
linear  extraction."  I  found  that  by  making  an  incision  through 
the  extreme  outer  margin  of  the  cornea,  and  then  removing  the 
lens  with  a  scoop,  that  I  seldom  lost  an  eye  through  suppuration 
of  the  cornea — ^an  accident,  in  spite  of  all  our  care,  too  conmion 
among' the  natives  of  Lower  Bengal,  if  operated  on  by  means  of 
the  ordinary  flap  extraction.  I  was  always  disinclined  to  perform 
hidectomy  in  extraction,  upon  the  principle  of  not  removing 
from  the  eye,  or  any  other  part  of  the  body,  any  structure  which 
could  be  retained  vrithout  interfering  with  the  result  of  the 
operation.  And  as  I  have  before  remarked  in  former  editions 
of  this  work,  in  addition  to  this  objection  to  excising  a  part  of  without  ez- 
the  iris,  it  appeared  ver\'  certain  to  me,  that  in  cases  in  which  -J^®"  ^ 
the  pupil  dilated  fully  under  the  influence  of  atropine,  the 
dangers  which  the  eye  ran  in  extracting  the  lens  was  not  so 
much  from  bruising  of  the  iris  as  from  leaving  detached 
portions  of  lenticular  matter  and  capsule  in  the  eye  ;  these  loose 
organic  substances  in  the  eye,  and  the  unjustifiable  endeavours 
to  force  a  lens  through  a  section  in  the  cornea  too  small  to 
permit  it  to  glide  out  of  the  eye,  seemed  to  me  the  sources  of 
many  of  my  unsuccessful  cases  of  extraction. 

The  pupil  having  been  kept  widely  dilated  with  atropine  for 
two  or  three  days  before  the  operation,  the  patient  is  laid  on  his 
back,  and  placed  completely  under  the  influence  of  an  anaes- 
thetic.   The  operator  adjusts  a  stop  speculum. 

Supposing  the  right  eye  is  to  be  operated  upon,  the  surgeon  Directknit 
standing  behind  his  patient  with  a  pair  of  fixing  forceps,  seizes  a  theaecdoo. 
fold  of  the  conjunctiva  together  with  the  tendon  of  the  internal 
rectus,  so  as  to  have  a  steady,  firm  hold  of  the  eyeball,  and  in  the 
other  hand  takes  a  short  and  broad-bladed  triangular  knife  (Fig.  Form  of 

the  fcwilVt 

54;,  and  thrusts  its  point  through  the  line  of  junction  of  the       ^^' 
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cornea  and  scleroiic,  on  the  temporal  side  of  ilw  I 
'  54-  eye.  The  blade  of  the  knife  is  to  be  pa&M^  I 
steadily  onwards  nearly  up  to  its  heel  (Fig.  JSk  1 
so  that  the  incision  made  through  the  sclerttk  \ 
is  at  least  half  an  inch  long.  The  point  of  the  I 
lance-shaped  knife,  enicring  the  eye  at  the  junor  I 
tion  of  the  comea  and  sclerotic,  it  is  evident  Ihi 
as  the  blade  of  the  instrument  is  thrust  into  tl 

anterior  chaniber,  parallel  to  and  in  front  of  iV 
iris,  that  the  extremities  of  the  incision  will  ti- 
tend  into  the  sclero-comeal  junction,  as  shown 
in  Fig.  55- 

The  knife  is  to  be  withdrawn  slowly  from  the 
eye,  so  as  to  prevent  the  sudden  escape  of  the 
aqueous  humour,  which  may  cause  the  pupil  to 
contract.  An  iridectomy  is  not  to  be  peribnncd 
unless  in  exceptional  cases  to  which  I  shill 
refer.  The  speculum  and  hold  of  the  intenul 
rectus  being  retained,  the  scoop  (Fig,  s6)  is  to 
be  inserted  so  far  into  the  anterior  chamber  as  to 
enable  us  to  reach  the  margin  of  the  pupil ;  the 
handle  of  the  instrument  being  raised,  and  vi 
rounded  extremity  depressed,  the  latter  evidently 
rests  on  the  capsule  of  the  lens,  immediate}? 
within  the  margin  of  the  pupil.  The  scoop  t= 
now  to  be  slightly  withdrawn,  still  keeping  il- 
extremity  on  the  lens,  but  so  as  to  draw  opc^ 
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the  pupil  far  enough  lo  enable  us  to  exercise 
gentle  pressure  upon  the  circumference  of  the  lens  ; 
it  frequently  happens  that  the  lens  is  thus  rotated 
on  its  axis,  and  comes  to  rest  in  ihe  concavity  of 
the  scoop,  and  so  may  be  withdrawn  from  the  eye. 
In  other  cases,  if  the  lens  does  not  readily  shift 
its  position  into  the  instmmeni,  we  must  pass  the 
scoop  on  behind  it  (Fig.  57),  until  its  bent  and 
toothed  extremity  embraces  the  inner  margin  of 
the  lens  ;  in  this  way  the  lens  comes  to  lie  in  the 
concavity  of  the  scoop,  and  may  be  removed  from 
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the  eye  (Fig.  58),  ii  possible  without  breaking  the 
capsule.  Should  the  capsule  of  the  lens  be  ruptured, 
however,  during  the  above -described  manipula- 
tion, the  bulk  of  the  lens  must  still  be  drawn  out  of 
the  eye  by  means  of  the  scoop ;  and  subsequently 
particles  of  lenticular  matter  remaining  in  the  an- 
chamber  should  be  taken  away. 
In  performing  this  operation,  my  aim  is  to  re- 
lOve  the  lens  in  its  capsule,  particularly  if  there 
■fa  much  transparent  cortical  matter  round  the  lens, 
whichwouldescape  detection  at  theiime  of  the  opera- 
tion, and  adhering  to  the  iris,  might  excite  inflam- 
mation of  that  part.  Moreover,  in  cases  of  senile 
cataract,  the  capsule  often  adheres  to  the  lens  with 
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considerable  tenacity,  and  may  therefore  the  more 
removed  with  the  lens. 

After  the  iens  has  been  taken  away,  1  adjust  a  compresi  x 
bandage  over  both  eyes,  and  the  patient  is  removed  to  bed. 

Thiity-six  hours  after  the  oper.ition,  if  there  is  pain  m  d 
eye,  I  usually  evert  the  lower  lid,  and  drop  a  solution  of  atropU 
into  the  e>'e.  If  the  pupil  expands  under  the  influence  of  tl 
mydriatic,  we  need  have  no  further  apprehension  as  to 
of  the  case  ;  but  if  the  iris  refuses  lo  respond  to  atroptne,  ■ 


have  to   fear  that  iritis   may  supervene.     I   have  been   i 
habit  of  performing  the  operation  above  described  in  instance 
of  senile  cataract,  in  which  the  pupil  dilated  very  slowly,  ai 
never  very  fully  under  atropine,  with,  however,  this  ii 
addition  :  after  having  made  my  incision  into  the  eye,  1 
a  fourth  of  the  external  section  of  the  iris,  and  then  \ 
the  scoop  behind  the  lens,  ease  it  out  of  the  eye  without  dirii 
the  capsule. 

Tke  After-trialimnt  is  lo  be  carried  out  upon  precisely  tl 
same  principles  as  those  1  have  indicated  in  instance 
extraction  ;  but  these  rules  may  be  less  rigorously  i 
The  greater  the  care  immediately  after  the  operation  the  \ 
chance  of  subsequent    vil. 

With  regard  to  the  complications  that  may  occur  after  t 
operation,  I  would  refer  the  reader  to  the  observatii 
made  under  the  head  of  flap  extraction  ;  they  are  li 


LINEAR  EXTRACTION. 


in  precisely  the  same  way,  and  I  need  not  therefore 
remarks  I  have  already  made  on  the  subject. 


Linear  Extraction.— The  operation  of  linear  i 
has  undergone  various  modifications,  and  is  now  hardly  to  be  ti 
recogniied  under  its  old  name ;  it  is,  in  fact,  generally  described 
as  the  Traction  operation. 

Gibson's  Operation. — Linear  extraction,  as  described  by  Mr.  C^ 
Gibson,  is  a  proceeding  wliich  is  seldom  resorted  to  at  present.  "^ 
It  consists  in  dilating  the  pupil  and  lacerating  the  capsule  with 
a  needle,  as  if  operating  for  solution — only  the  capsule  must 
be  more  freely  incised.     The  aqueous,  in  consequence,  gains 
access  to  the  lens,  and  renders  its  already  degenerated  fibres 
still  softer.      Some  four  or  five  days  after  (he  needle  operation, 
an  incision  is  to  be  made  through  the  cornea,  so  as  to  allow 
of  the  introduction  of  a  curette  into  the  anterior  chamber  ;  the 
instrument  being  now  turned  edgeways,  so  as  to  open  the  wound 
in  the  cornea,  the  soft  lenticular  matter  escapies,  together  with  the 
aqueous,  from  the  eye.     It  will  be  evident  that  this  operation  canon 
only  be  employed  in  instances  of  soft  cataract  ;  and  even  then  it  " 
is  attended  witli  considerable  danger,  in  consequence  of  the  "* 
irritation  that  may  be  set  up  from  the  pressure  exerted  by  the 
swollen  lens  in  the  eye,  or  from  small  pieces  of  cortical  matter 
which  may  be  left  attached  to  the  iris. 

Thii  Linear  or  Traction  Operation,  as  described  by  Messrs,  TI 
Bowman  and  Critchett,  is  performed  as  follows  :*  The  patient  S! 
having  been  laid  on  his  back,  and  the  stop  speculum  introduced, 
the  surgeon  fixes  the  eyeball  with  one  hand  by  means  of  a  pair 
of  toothed  forceps,  and  taking  an  iridectomy  knife  in  the  other,  ti 
makes  an  opening  through  the  comeo-sderotic  junction  at  its '" 
upper  part. 

The  opening  must  occupy  about  a  fourth  of  the  circumference 
of  the  cornea,  so  as  to  allow  the  introduction  of  the  scoop  into 
the  eye.  in  the  case  of  a  soft  cataract,  there  will  be  no  necessity 
to  make  quite  so  large  an  opening  as  this. 

The  incision  having  been  completed,  a  fold  of  iris  is  to  be  ir 


*  Ophthalmic  Huspitai  Riforls ,  vol.  iv.  p.  315. 
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ilinagc-  excised,  as  in  iridectomy.  Should  ihere  be  any  bleeding  into 
the  anterior  chamber,  the  curette  must  be  introduced  between 
the  hps  of  the  incision  and  slightly  pressed  upOD  the  sclerotic 
edge  of  the  wound.  At  the  same  time,  the  tendon  of  the  infoicrr 
rectus  must  be  seized  with  a  pair  of  forceps,  and  the  eye  gently 
pulled  downwards,  so  as  to  cause  just  sufficient  pressure  id 
squeeze  the  blood  out  of  the  anterior  chamber. 

The  capsule  of  the  lens  is  then  to  be  lacerated  freely- 
possible,  as  far  as  the  suspensory  ligament ;  but  that 
should  not  be  broken  through.  If  it  is  possible  to  avoid  doing: 
If  much  transparent  cortical  substance  surrounds  the 
part  of  the  lens,  Mr.  Bowman  inserts  the  point  of  the  pi 
into  the  lens  substance,  and  then  slightly  rotates  the  body  of! 
lens  on  its  antero-posterior  axis,  so  as  to  loosea  it  from 
capsule.  If  this  is  not  done,  the  cataract  is  very  apt  to 
to  the  capsule. 

The  lens  is  then  to  be  removed  with  a  scoop  or 
instrument,  which  is  to  be  introduced  through  the  wound  in  tht 
cornea,  and  passed  gently  onwards  between  the  capsule  andtbe 
nucleus  of  the  lens.  The  lens  having  been  secured  by  Ibe  sraop, 
the  instrument  is  to  be  withdrawn  from  the  eye,  and  with  ii  tie 
lens.  Any  small  portions  of  lenticular  matter,  which  may  be  left 
behind  in  the  anicrior  chamber,  are  to  be  carefully  removed  wiib 
the  scoop  or  the  suction  instrument,  and  the  eye  Is  then  to  bl 
closed,  and  a  compress  and  bandage  applied  over  it. 


's  Von  Graefe's  Modified  Linear  Extraction.*— T1» 
patient  having  been  placed  under  the  influence  of  chlorofeiB. 
the  lids  separated  by  an  adjustable  specuhim,  and  the  cyeh*ll 
drawn  downwards  by  forceps  applied  Immediately  below  /b 
corara,  the  operation  is  commenced, 

I,  Step  I.  The  Incision. — The  point  of  a  long  nairowobhulcd 
knife,  with  the  cutting  edge  directed  upwards,  is  inserted  in  lb 
sclerotic,  near  the  upper  and  outer  portion  of  the  cornea,  at  Ite 
point  A  {Fig.  59),  so  as  to  enter  the  anterior  chamber  s 
peripherally  as  possible.     In  order  to  widen  the  extent  of  ibr 

*  OphlAalmii  XtvuK',  vol.  iiL  p.  25, 
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inner  wound,  the  point  should  at  first  be  directed  downwards 
and  inwards  towards  C,  and  then,  when  the  blade  has  advanced 
about  3I  lines  into  the  anterior  chamber,  the  point  of  the  knife  is 
to  be  directed  up  and  along  to  6,  where  the  counter  puncture 
IS  to  be  made  ;  great  care  must  be  taken  that  this  point  does 
not  lie  too  fax  back  in  the  sclerotic.  Only  when  the  knife 
bas  advanced  fully  3^  lines  within  the  visible 
portion  of  the  anterior  chamber  should  the  ^'^*  59- 
handle  be  lowered,  and  the  instrument  directed  */^^\^ 
along  the  scleral  border  on  to  B.  As  soon  as  the 
fcsislance  to  the  point  is  felt  to  be  overcome, 
showing  the  counter  puncture  to  be  accom- 
plished, whether  the  uplifted  conjunctiva  be  transfixed  or  not, 
Che  knife  must  immediately  be  turned  steeply  forwards,  the  back 
of  it  being  almost  directed  to  the  centre  of  the  ideal  sphere  of  the 
cornea,  when  the  incision  is  to  be  continued  in  this  plane  :  first, 
b]f  boldly  pushing  the  knife  onwards,  and  then,  after  its  length 
is  exhausted,  drawing  it  backwards.  Should  this  latter  move- 
ment, though  generally  sufficient,  fail  completely  to  divide  the 
scleral  border,  the  sawing  manoeuvre  must  to  a  less  extent  be 
repeated.  As  soon  as  the  last  bridge  of  the  scleral  border  is  cut 
through,  the  knife  lies  freely  movable  under  the  uplifted  con- 
junctiva, which,  in  order  to  avoid  the  formation  of  too  long  a 
flap  (the  proper  height  is  i  J'" — 2'"),  must  now  be  divided  by  a 
sawing  movement  horizontally  forwards,  or  even  forwards  and 
downwards. 

sup  IL     The  Iridectomy, — The  holding  forceps  having  been  *-  The  li 
handed  to  an  assistant,  with  a   straight  pair  of  iridectomy  ^ 

forceps  we  lift  the  conjunctival  flap  of  the  prolapsed  iris,  and 
reflect  it  down  over  the  cornea,  when  the  prolapsed  portion  of 
iris  appears  perfectly  bare.  Hereupon,  the  prolapse  of  the 
iris  is  seized  with  the  forceps  at  its  central  and  most  vaulted 
portion.  It  is  gently  pulled  upon,  so  as  to  make  it  present  a 
triangular  shape,  and  excised  at  its  base  from  one  comer  of  the 
wound  to  the  other,  to  which  end  usually  two  slight  strokes  of  the 
scissors  arc  required,  care  being  taken  that  little  tags  of  iris 
are  not  left  involved  in  the  angles  of  the  wound.  After  excising 
the  iris,  we  should  direct  our  attention  to  the  position  of  the 
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sphincter  papillte,  and  if  we  find  that  its  angles  are  curled  ii^ 
wards,  or  involved  in  the  section,  wc  should  press  them 
gently  back  with  the  curette,  so  that  the  sphincter  comes  to  be  in 
its  normal  position  flat  upon  the  capsule  of  the  lens.  If,  at  thit 
stage  of  the  operation,  hamonhage  takes  place  into  the  ante- 
rior chamber,  the  blood  may  be  evacuated  by  pressing  c 
comea  with  a  soft  sponge  ;  in  some  instances  it  may  be  n 
sary  to  lift  up  the  corneal  tlap,  and  squeeze  the  blood  tMtM 
the  anterior  chamber  by  rubbing  the  lower  lid  on  i 

sup  III,  Laceration  of  the  Capsule. — The  operator  han 
resumed  the  fixing  forceps,  now  with  a  cysto tome  properly  b 
and  which  is  armed  with  a  fleam,  divides  the  capsule  freelfli 
two  or  three  successive  rents,  beginning  from  the  lower  edged 
the  pupil,  and  ascending  successively  along  its  nasal  i 
temporal  margins  near  to  the  upper  equator  of  the  lens. 

Step  IV.  Evacuation  of  the  Z^nj,— The  mode  of  c 
the  lens  varies,  according  to  the  amount  of  soft  surface  n 
;f  Where  there  is  plenty  of  it,  the  delivery  is,  as  a  rule,  efiecleil 
without  the  introduction  of  any  instrument,  merely  by  extem*! 
pressure.  The  back  of  a  broad  and  moderately  arched  ^Mon 
is,  close  to  the  centre  of  the  incision,  gently  pressed  ag^nst 
the  sclera,  so  that  the  wound  is  made  to  gape.  Thus,  cortical 
masses  are  caused  to  escape,  and  the  vertex  of  the  nucleus 
presents  itself.  In  order  to  promote  as  much  as  p 
the  thorough  exit  of  the  latter,  the  back  of  the  spoon  i- 
to  glide  along  the  sclera  ;  first,  with  an  equable  degree  I 
pressure  laterally  towards  the  comers  of  the  wound,  and  tl 
upon,  withdrawing  it  from  the  wound,  upwards  with 
increase  of  pressure.  If  during  these  movements  the  diana 
of  the  nucleus  presents  itself,  the  pressure  is  more  and  i 
abated,  and  the  delivery  may  be  completed  by  applying  tbc 
end  of  the  spoon  to  the  projecting  edge  of  the  nucleus.  If 
there  be  but  a  thin  stratum  of  soft  cortex,  the  recommended 
"  slide  mantcuvre"  may  likewise  be  tried,  but  ought  to  be  aban- 
doned as  soon  as  we  observe  that  during  the  lateral  movements 
no  presentation  ensues.  In  this  event,  the  hook  must  be  re- 
'  sorted  to,  which  in  the  case  of  hard  cataract  is  required  ah  initk. 
The  blunt  hook  which  Von  Graefe  was  in  the  habit  of  empltqinj 


:.  6o.  Kic 


VON  GRABFSrs  MODIFIED  LINEAR  EXTRACTION.     435 

has  ihe  form  represented  in  Fig.  60,  and  has  its  stem  bent  in  such 
a  manner  as  to  enable  it  to  be  readily  pushed  under  the  nucleus. 
It  is  first  laid  flat  on  the  opening  made  in  the  capsule  :  there- 
upon drawn  back  over  the  near  edge  of  the  nucleus,  when,  b>'  a 
suitable  elevation  of  the  handle,  it  is  brought  in  the  direction  of 
the  posterior  cortex,  along  which  it  is  then  pushed  forward  on 
the  flat,  until  it  has  passed  the  posterior  pole 
of  the  nucleus.  The  instrument  is  now  be-  ' 
tween  the  lingers  rotated  around  its  axis,  so 
that  the  plane  of  the  curved  extremity  of  the 
hook  exchanges  its  horizontal  for  the  vertical 
position  ;  or  should  resistance  be  felt,  an  ob- 
lique one ;  and  the  nucleus,  or,  as  the  case 
may  be,  the  whole  lens,  is  by  a  gentle  traction 
carried  towards  the  incision. 

Von  Craefe  more  recently  strongly  advocated 
the  removal  of  the  lens  by  pressure  on  the  lower 
portion  of  the  cornea  with  a  vulcanite  curette. 
rhe  e)-e  being  fixed  by  means  of  a  pair  of  for- 
ceps holding  a  fold  of  conjunctiva  below,  and 
to  the  inner  or  outer  side  of  the  cornea,  the 
curette  is  placed  along  the  lower  margin  of  the 
cornea,  and  pressure  made  backwards  and  up- 
wards, as  in  ordinary  flap  extraction,  the  same 
precautions  being  taken  as  1  have  already  de- 
scribed when  considering  the  older  operation. 

Step   V,      Clearing    g/"  the   Pupil,   and   Coaptation    0/  the  5- 
Wound. — Von  Graefc  adds,  if,  as  happens  in  the  majority  of « 
cases,  after  extraction  of  the  nucleus,  cortical  masses  remain,  " 
they  must   be  evacuated  by  gentle  pressure  and  friaion,  exer- 
cised with  the  itnger-ends  through  the  medium  of  the  lids,  and 
in  accordance  with  the  well-known  rules  for  the  same  purpose 
observed  in  flap  extraction.     Only  in  exceptional  cases  may  a 
small  spoon  be  introduced  for  the  removal  of  isolated  cortical 
fragments,  which  may  be  partially  adherent  to  the  capsule. 
Very  delicate  coatings  of  the  capsule,  if  their  evacuation  be 
difficult,  are  better  left  behind  ;  but,  on  the  whole,  as  complete 
a   removal   as  possible  of  the  cortex   should  be   insisted  on. 
F  f  2 
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Finally,  the  wound  is  [o  be  cleared  with  forceps  from  any 
adherent  iris,  pigment,  or  coagula,  and  ihe  cunjuncuval  0ip 
replaced  In  its  proper  position. 

Regarding  the  Ajlcr-trtatmcni  and  complications,  I  i 
refer  to  the  remarks  already  made  with  reference  to  flap  e 
tion(p.4i9). 

LiF.nREicH's  Operation   for  Cataract.— The  foUowf 
j   is  Mr.  Liebreich's  description  of  his  operation  :- 

The  incision  of  the  cornea  is  to  be  made  with  the  smaH 
possible  Graefe's  knife  in  the  following  mam 

Puncture  and  contr[t-puncture  are  made  in  the  sclerotic  abl 
one  millimetre  beyond  the  cornea,  the  whole  remaining  it 
passing  with  a  very  slight  curve  through  the  cornea,  so  that  d 
centre  of  it  is  about  one  millimetre  and  a  half  distant  from  ll 
margin  of  the  cornea.  This  Incision  can  be  m.^de  upwaidid 
downwards,  with  or  without  iridectomy,  and  ihc  lens  cm  • 
removed  through  it  with  or  without  the  capsule. 

"If,  as  I  now  practise,  the  extraction  is  made  dowi 
without  iridectomy,   the  whole  operation  is    reduc 
greatest  simplicity,  and  does   not  require  narcosis,  % 
elevator,    or    lixatloii  ;    and    only    two    instruD 
Graefe's  knife,  and  one  cystotome,  with  David's 

Taylor's  Operation  for  Cataract.— The  special  d 
*  of  this  operation  is  to  extract  the  lens  through  a  pcripl 

section  of  the  iris  without  injuring  the  puplL 
The  following  is  Mr.  C.  liell  Taylor's  account  of  his  o 


The  instruments  I  employ  are  a  pair  of  sharp  forceps  ll 
pierce  the  sclerotic ;  a  very  light  speculum  (a  modification  of 
Von  Graefe's) ;  and  two  knives,  a  line  in  width,  and  benl  at  as 
angle  similar  to  the  ordinary'  iridectomy  knife — one  with  a  shaip 
point,  the  other  with  a  blunt  or  bulbous  extremity. 

Having  separated  the  lids  with  the  speculum,  the  eye  shooU 
he  gently  turned  downwards  with  a  pair  of  ordinary  forceps  in 

*  British  IHaiiial  jfauniitl,  Dec.  2,  1871, 
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the  operators  right  hand.  Having  got  the  globe  into  a  favour- 
able position,  it  should  be  fixed  by  the  sharp  forceps  at  about 
the  junction  of  the  upper  with  the  middle  third  of  the  cornea  ; 
the  pointed  knife  is  then  entered  in  the  comeo-sclerotic  junction 
I  or  2  lines  from  the  forceps  at  the  summit  of  the  cornea, 
pushed  well  into  the  anterior  chamber,  and  then,  with  a  gentle 
sawing  motion,  carried  along  the  summit  until  about  one-third 
of  the  cornea  has  been  incised.  The  capsule  is  then  carefully 
diiided  with  Von  Graefe's  cystotome,  having  been  previously 
rendered  tense,  and  the  eyeball  tixed  with  a  pair  of  ordinar>' 
forceps.  It  is  better  to  open  the  capsule  at  this  stage,  because 
bleeding  from  the  wounded  iris  —  and  conjunctiva  also — at  a 
later  period  is  apt  to  fill  the  chamber  and  render  this  part  of  the 
operation  obscure  and  difficult.  The  upper  segment  of  the  iris 
is  then  seized,  and  a  small  piece  of  the  periphery  only  excised, 
the  pupillary  margin  and  portion  of  iris  attached  to  it  being  left 
untouched  and  free  in  the  anterior  chamber  ;  the  lens  is  then 
extruded  through  the  gap  in  the  ordinary  way,  gliding  behind 
the  pupil,  so  that  there  is  no  stretching  of  the  sphincter. 

In  this  way  I  believe  that  1  have  secured  all  the  advantages, 
in  the  way  of  safety  and  certainty,  of  an  associated  iridectomy 
(which  I  have  already  detailed),  and  at  the  same  attained  that 
grand  desideratum — a  central  and  movable  pupil. 

Selection  of  an  Operation.— Wc  may  now  pass  on  to  SELKmos 
the  consideration  of  the  circumstances  which  would  probably  ration. 
lead  us  to  select  either  one  or  other  of  the  operations  described 
for  the  removal  of  a  cataract. 

The  operation  for  solution  of  cataract  is  a  most  valuable  one.  Advantages 
but  the  great  drawback  to  it  is  the  length  of  time  it  often  takes  ^  "'*®"* 
to  cure  a  patient  by  this  means.  Solution  is  applicable  to 
instances  of  soft  cataract  occurring  in  persons  under  thirty-five 
years  of  age,  or  before  the  nucleus  has  fully  formed.  If  in  a 
case  of  this  kind  the  sight  of  one  eye  is  almost  destroyed  by  a 
cataract,  and  the  other  eye  is  beginning  to  get  dim,  most 
surgeons  would  select  the  operation  of  solution  as  being  the  one 
likely  to  yield  the  best  results,  the  worst  eye,  of  course,  being 
operated  on. 
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This  rule,  however,  is  more  applicable  to  the  case  of  pmue  J 
1  patients  than  to  those  in  hospital,  because  the  latter  class  c 
afford  the  time  necessary  to  complete  the  cure,  particulariy  il  I 
they  come  from  a  distance,  and  cannot  consequently  attend  U  I 
outdoor  patients.  Nevertheless,  I  find  from  the  Mooriicldi  | 
Hospital  Reports,  that  in  1866,  of  349  cataract  cases  c 
on,  not  less  than  99  were  treated  by  solution  ;  this  is  a  &ir 
criterion  of  the  high  estimation  in  which  the  very  able  surgeons  in 
charge  of  the  Moorfields  Hospital  hold  the  operation,  I  h»t 
lately  operated  on  cases  of  hard  senile  cataracts  far  advanced  in 
one  eye,  the  other  lens  being  tolerably  transparent  ;  in  iosoncci 
of  this  kind  the  operation  of  solution  may  with  advantage  bt 
practised  on  the  cataract,  and  so  before  the  other  eye  has  gn 
very  dim  the  cataract  is  gradually  absorbed.  Contrary  to  Uk 
opinion  I  fonnerly  held,  I  (ind  that  however  hard  the  nnclcus, 
in  the  course  of  lime  it  may  become  absorbed. 

In  arriving  at  a  conclusion  whether  we  shall  extract  a  catanet  \ 
by  the  old  flap  method,  or  some  of  the  modifications  of  this  p 
ceeding,  wc  must  take  into  consideration  the  circumstances*! 
the  patient.    The  prevailing  opinion  among  ophthalmic  si 
of  the  present  day  is  that  there  is  no  operation  which  afibrds  m_ 
patient  affected  with  senile  cataract  a  better  hope  of  recoi 
than  Von  Graefe's  method  of  removing  the  lens:*  and  I  O 
certainly  concur  in  this  opinion,  provided  it  is  found  that  tl 
patient's  pupil  does  not  fully  and  quickly  dilate  under  the  ii 
ence  of  atropine;  but  if  the  pupil  does  act  thoroughly  after  al 
pine  has  been  employed,  1  am  of  opinion  that  we  should  n 
the  lens  in  its  capsule;  at  any  rale,  I  am  not  disposed  to  e 
any  portion  of  the  iris  if  the  pupil  is  well  dilated,  and  cannot  tb 
hinder  the  passage  of  the  lens  from  the  eye. 

In  the  mixed  or  cortical  cataract  the  majority  of  smgeou 
would  prefer  to  operate  by  Von  Graefe's  proceeding  rathcrthan 
by  modified  linear  extraction;  nevertheless,  my  own  success  has 
been  so  great  in  instances  of  this  kind  by  the  employment  #  ■ 


'  On  Extraction  of  Cataract,  hy  H.  Wilson.  St.  Mark't 
l>ublin  :  Dublin  Quarttrly  Journal cf  Mtdicai Scienn,  May,  1870^ 
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^ahe  operation  I  have  described  at  p.  427,  that  I  cannot  but 
advise  giving  it  a  £air  trial.  In  Europe,  with  the  advantage  of 
^kilfiil  assistants  to  help  at  the  time  of  the  operation,  and  good 

to  attend  to  the  patie  nt  afterwards,  we  might  prefer  Or  the  ai 


Giaefe^s  operation  in  cases  of  cortical  cataract,  but  in  India  we  ficat^^ 
addom  have  these  advantages,  and  have  to  depend  mainly  upon 
dusdves  for  success.  We  shall  be  called  upon  to  operate  very 
oftcD  on  comparatively  young  people,  say  from  forty-five  to  fifty 
yeut  of  age,  and  in  instances  of  this  description  I  have  gained 
satisfactory  results  by  means  of  modified  linear  extraction, 
finding  it  necessary  in  cases  of  this  kind  to  excise  a 
pottion  of  the  iris. 
Mr.  H.  Cayley,  of  Calcutta,  has  written  on  this  subject.  He 
that  in  one  year  (excluding  cases  of  soft  cataract)  he 
on  135  cases  of  hard  or  mixed  cataract :  of  these, 
jS  cases  operated  on  by  Graefe's  method,  ^29  were  sue- 
cessliil,  leaving  the  hospital  with  good  sight.  This  gives 
nearly  77  per  cent  of  cures."  ''The  cases  of  Macnamara's 
ion  gave  the  following  results.  The  total  number  of  cases 
97y  of  which  84,  or  nearly  87  per  cent,  were  successful ; 
VL  3  cases  iritis  set  in,  from  which  the  patients  recovered 
villi  a  fair  amount  of  sight ;  in  53  of  the  97  opzrations  the 
Urns  and  capsule  catpu  out  entire^  and  only  one  of  these  wen^ 
lorong  :  this  patient  was  suffering  from  chronic  bronchitis^  and 
a  violent  fit  of  coughing  caused  hatnorrhage  into  the  vitreous 
<katmber,^ 

Iridectomy,  again,  may  be  useful  in  instances  of  zonular  Zonular 
cataract,  provided  we  find  its  centre  opaque,  and  the  outer  part 
of  the  lens  free  from  striae  or  opaque  dots.     Under  these  cir-  Operation 
cmnstances  we  may  fairly  assume  that  the  opacity  in  the  lens  ^* 
will  not  advance,  or  if  it  make  any  progress  that  it  will  do  so 
very  slowly ;   and    it  will  then  be  advisable,  by    means  of 
an  iridectomy,  to  open  a  passage  for  the  rays  of  light  to  the 


*  Notes  on  Operation  for  Cataract,  by  Surgeon- Major  H.  Cayley : 
Indiam  Annals,  July,  1875.  These  results  of  Mr.  Cayley's  are  precisely 
ihe  same  as  my  own  when  operating  for  cataract  by  the  removal  of  the 
lens  in  its  capsule. 


I 


I 
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retina  through  the  trnnsparent  pari  of  lite  lens  ;  it  is  evidei 
far  betiet  to  leaie  the  lens  in  situ  if  possible.  But  supposi 
thai,  from  the  presence  of  striae  and  spots,  together 
increasing  inipaimient  of  vision,  we  have  evidence  of  advai 
changes  in  the  lens,  it  is  then  advisable  to  open  the  cornea 
means  of  a  linear  extraction  knife,  and  so  to  withdraw  the 
from  the  eye  with  the  help  of  a  scoop. 

In  cases  where  a  soft  cataract  has  in  part  become  absoi 
leaving  a  deposit  on  the  inner  surface  of  Ihe  wrinkled  cap) 
1  usually  open  the  cornea,  pass  a  pair  of   iridectomy  foi 
into  the  eye,  and  seizing  the  opaque  membrane  withdraw  it  U 
once.      The  pupil  must  be  kept  fully  dilated  with  atraptiu, 
and  the  compress  and  bandage  applied  as  usual  afler  time 
operations. 

As  I  before  remarked,  we  sometimes  meet  vnth  inslana 
cataract  complicated  with  synechia.  Before  attempting 
operation  in  these  cases  wc  must  endeavour  carefully  to  aj 
tain  what  amount  of  vision  the  patient  possesses,  by 
briKht  light  before  his  eyes  ;  if  he  is  unable,  even  in  a  dl 
roam,  to  see  the  dame  of  a  lamp,  it  is  seldom  that  we  can 
good  by  means  of  an  operation  ;  for  the  chances  ar^  tl 
although  we  rcmo^'c  the  opaque  lens,  the  retina  will  have  b< 
so  far  involved  as  to  prevent  our  patient's  benefiting  much 
the  extraction. 
L  In  operating  in  instances  of  cataract  complicated  with 
chia,  wc  should  first  perform  iridectomy,  and  then  remove 
lens  with  a  scoop,  or  Bowman's  traction 


Capsular    Cataract,— One  of  the 
cataract  with  which  we  have  to  deal  is  that  which  occim 
the  removal  of  an  opaque  lens.     The  patient  may  have 
good  recovery  from  the  operation,  but  still  complains  of  dii 
of  vision;  the  cause  of  this  will  probably  be  detected  ao 
ing  the  pupil,  and  examining  the  eye  by  the  lateral  method 
illumiiiatioti,  or  by  means  of  the  ophthalmoscope,  when  a 
film  may  be  seen  extending  behind  the  pupil,  occasioned  by 
opaque  layer  formed  on  the  inner  surface  of  the  capsule,  whi 
had  not  been  entirely  removed  at  the  time  of  the  operation.  7 
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C)ells  produce  neoplasms,  which  as  they  grow  render  the  inner 
■ariace  of  the  remains  of  the  capsule  more  or  less  opaque* 

Gaqisular    cataract,  again,   may  occur    after    cyclitis   and  After  in- 
inflammatory  affections  of  the  deeper  structures  of  the  eye.  uon.""' 
In  these  instances  we  shall  at  once  understand  the  nature 
of  the  case,  from   the  presence  of  complications    such    as 
edtt  after   iritis,  synechia,  loss  of  brilliancy  in  the  fibrous 
scmdure  of  the  iris,  immobility  of   the  pupil,  and   so  on. 
la  these  cases  the  epithelium  lining  the  capsule  appears  to  From 
lieoome  involved  in  the  hyperplasia,  and  neoplasms  are  formed,  ^!^^he^ 
whidi,  becoming  organized,  induce  capsular  cataract,  and  very  lium. 
probably  subsequent  degeneration  and  opacity  of  the  lens  sub- 
Mance.    Capsular  opacities  of  this  kind  are  often  star-shaped, 
iIk  most  central  portion  looking  chalky,  and  shading  off  towards 
the  dicumference  of  the  lens. 

Capsular  cataracts  may  occur  from  the  formation  of  neo-  From 
plasms  (the  result  of  iritis)  on  the  anterior  surface  of  the  lens  d^|!^. 
(capsule).  In  this  case  the  neoplastic  formations  arc  simply 
dqiosited  on  the  capsule,  and  becoming  organized,  give  rise  to 
an  opacity,  which  is  generally  complicated  with  extensive  syne- 
chia, if  not  with  closed  pupil.  Organized  deposits  may  likewise 
inm  on  the  anterior  surface  of  the  capsule  in  instances  of 
Mpparative  keratitis,  lymph  having  become  organized  on 
the  cornea  is  subsequently  deposited  on  the  lens.  And,  lastly,  in 
iaitances  of  purulent  conjunctivitis  among  infants,  the  cornea 
iiiy  ulcerate,  the  lens  is  forced  forwards  against  the  ulcer,  neo- 
plastic formations  form  on  its  capsule,  then  the  ulcer  heals,  and 
the  lens  returning  to  its  normal  position  retains  the  opaque  for- 
iiation  it  received  when  in  contact  with  the  cornea. 

Considerable  care  is  necessary  in  operating  upon  capsular  Treahmen 
Cataracts  which  have  formed  after  the  removal  of  the  lens  ;  all 
irritation  should,  as  a  rule,  have  subsided  in  the  eye  before  any  Fai«e  cau 
Mteoipt  is  made  to  break  down  the  opaque  capsule,  and  it  is  extraction 
hardly  likely,  therefore,  that  we  shall  be  able  to  operate  under  a 
period  of  two  months  from  the  date  of  the  extraction. 

The  most  simple  plan  of  destroying  these  opaque  bands  is  to 
pass  a  needle  through  the  cornea,  the  instrument  having  a 
Cutting  edge,  so  that  we  may  be  able  to  divide  the  opaque 


need 
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capsule  with  it.  The  patient  having  beea  placed  under  d 
influence  of  ether,  and  laid  on  his  back,  a  stop  speculum  Hul 
adjusted,  and  the  eycbaJl  iixed,  an  assistant  sdzing  a  fold 
the  lower  part  of  the  conjunctiva  with  a  pair  of  forccpt.  T 
surgeon  then  passes  a  needle  through  the  cornea,  and  beUi 
the  capsule,  so  tliat  it  may  be  made  to  cut  an  of>eaii%  tfaiuo) 
or  break  down,  the  opaque  membrane  ;  there  is  no  necessiij  I 
passing  the  needle  deeply  into  the  \itrcous  ;  our  object  is  am 
to  comminute  the  opaque  membrane  without  dragging  ail 
contiguous  parts,  either  of  the  capsule  or  iris.* 

U  often  happens,  however,  that  the  opaque  monbcanc 
band    yields  to  the  needle,   so  that  it  is  impossible  to  bn 

,  it  through  ;  under  these  circumstances  2  second  needle 
to  be  introduced  through  the  cornea,  at  a  point  neatly  Offn 
the  first  one,  and  tlie  e\tremity  of  one  being  passed  beluaiit  < 
that  of  the  other  in  front  of  the  opaque  band,  the 
made  to  rotate  round  one  another,  so  ; 

,    capsule.     1  think  it  is  better  at  once  in  these  casetjl 
opening  sufficiently  large  in  the  cornea  to  allow  of  I 
tion  of  the  blades  of  De  Wccker's  forceps 
one  blade  of  this  instrument  is  passed  through  and  b 
iris  and  exudation  mass,  the  other  bUdc  along  the 
surface  of  the  cornea.    With  one  or  two  in 
iris  is  removed,  but  in  some  instances,  on  making 
through  the  false  membrane  and  iris,  the  edges 
retract  to  such  an  extent  »S  to  leave  a  very  good 
passage  of  light  into  the  eye. 

In  some  cases  the  pupil  is  completely  closed  by 
of  the  capsule,  and  neoplastic  elements  resulting 
iritis.    The  communication  between  the  anterior 
chambers  being  thus  cut  otT,  glaucomatous 
ocair  in  the  eye,  indicated  by  supra-orbital  pain 

tension  of  the  globe.     In  cases  of  this  kind,  it  

that  a  portion  of  the  iris  should  be  excised,  and  Ac 
membrane  which  adheres  to  it  removed. 

:  O^AalmL  S^fH,  toll 
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The  after-treatment  in  these  cases  of  capsular  cataract  con-  Afi 
sists  in  keeping  the  pupil  as  fully  dilated  as  possible,  and  the  eye  " 
at  rest  by  meaas  of  a  light  pad  and  bandage  ;  it  is  also  advisable 
to  confine  the  patient  to  a  dark  room  until  all  signs  of  irritation 
have  passed  away  from  the  eye. 

Traumatic  Cataract,  whether  arising  from  an  accident,  or  Ti 
following  an  operation  involving  the  lens,  will  generally  vary 
according  to  the  size  of  the  opening  made  in  the  capsule. 

If  only  a  small  opening  is  made  in  the  capsule  of  the  lens,  a  A : 
portion  of  its  cortical   substance   may   prolapse    through    the  ]« 
wound,  undergo  fatty  degeneration,  and  become  absorbed  ;  the  '" 
edges  of  the  wound  in  the  capsule  then  fall  together  and  uniie, 
and  a  small  cicatrix  alone  remains  to  mark  the  site  of  the  original 

If  the  opening  is  more  extensive,  the  aqueous  finds  its  way  in 
between  the  capsule  and  the  cortical  substance,  and  produces  01, 
opacity  of  the  latter.     Unless  the  lens  is  injured  the  opacity 
may  be  superficial ;    neoplasms  form  round  the  edges  of  the 
wound  in  the  capsule,  which  may  close,  and  the  epithelial  cells 
remaining  intact,  much  of  the  original  transparency  of  the  lens 

Lastly,  if  the  capsule  be  extensively  lacerated,and  the  aqueous  in 
has  free  access  10  the  lens,  degenerative  changes  make  rapid  "^ 
progress  in  the  lenticular  matter,  which  is  soon  rendered  opaque 
throughout  its  whole  extent.     During  these   changes  the    lens  Le 
becomes  swollen,  and  by  the  pressure  it  exerts  on  the  iris,  may  opi 
set  up  considerable  irritation  in  the  part,  very  probably  leading 
to  cyclitis,  and  by  sympathetic  action   100  often   involving  the 
other  eye.     In  other  cases,  the  pressure  of  the  swollen  lens  Sti 
on  the  parts  around  induces  much  congestion  of  the  choroid,and  ^.J 
may   lead  to   glaucomatous  changes   in  the  eye.     The  risk  of 
complications  of  this  kind  is  much  increased  if  any  portion  of 
the  lens  falls  forward  into  the  anterior  chamber ;  for  by  coming 
in  contact  with  the  anterior    surface  of   the    iris   it  greatly 

It  by  no  mesjis  always  happens  that  traumatic  cataracts 
the  result  of  incised  wounds  of  the  capsule ;  sometimes  the  ti')o>. 


IL   ■'<-  uiiu  wmi  ..lu I        ]i      I    ■■ 

prcdia  the  nature  and  extent  of 
occur  in  the  choroid  or  retina,  ei 
matic  caiar^ict  following  blows. 

Foreign  bodies  in  some  few  ii 
pass  into  the  substance  of  the  It 
very  great  irritation,  have  induced 
softening  of  the  lenticular  matter, 
the  'anterior  chamber.  Jn  cases 
possible  to  see  the  foreign  body  h 
of  the  opacity  of  the  lens-substani 
this  description  are  very  rare :  ' 
l>ody  in  the  lens  gives  rise  to  a  ti 
to  intense  inflamniatian  of  the  i: 
eye,  which,  unless  relieved,  ma 
globe,  and  very  probably  in  symp 

Treatment. — If  but  a  small  e 
the  capsule,  it  will  only  be  neci 
keep  the  eye  at  rest  with  a  pac 
recover  themselves  in  the  co 
remaining  to  indicate  the  se 

If  the  damage  done  lo  the  eye 
first  few  days  perhaps  after  the 
will  be  found  full  of  blood  ;  a 
the  lens  will  be  found  opaque  ;  1 
we  shall  ihcn  be  unable  to  a^ceti 
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Provided  the  cornea  has  not  been  lacerated,  nor  a  prolapse  of 
the  iris  taken  place,  complicating  the  cnse,  we  may  operate  most 
advantageously  through  the  upper  section  of  the  cornea,  re- 
moving the  superior  one-fourth  of  the  iris.  But  if  a  prolapse  of 
the  iris  exists,  and  the  injury  is  a  recent  one,  the  protrusion  not 
having  become  fixed  to  the  edges  of  the  lacerated  cornea,  it  is 
well  to  excise  a  portion  of  the  iris,  including  the  prolapse.  For  M'ati, 
instance,  suppose  that  a  wound  has  been  made  through  the  ^^i. 
outer  part  of  the  cornea,  and  the  iris  dr<iwn  into  it,  and  that 
(he  capsule  having  been  ruptured,  a  traumatic  cataract  exists 
with  symptoms  of  eyclilis,  1  should,  if  the  case  were  a  recent 
one  (having  put  the  patient  under  the  influence  of  chloroform) 
open  the  sclerotic,  and  remove  the  outer  fourth  of  ihc  iris. 
Eserine  should  be  freely  applied  to  the  conjunctiva  after  an 
operation  of  this  kind. 

Palliative  measures,  such  as  rest,  leeches,  atropine,  soothing  Paliiai 
applications,  and  so  on,  are  recommended  by  some  surgeons  in  uj^i„, 
chese  cases,  before  resorting  to  the  treatment  above  indicated  ; 
but   I  ha\'c  seen  so  much  harm  result  from  wailing,  and  such 
admirable  results  ensue  from  the  operative  treatment,  that  I  can 
safely  recommend  the  latter  plan,  and  invariably  practise  it 

It  may  happen  after  an  injury  to  the  eye,  particularly  among 
patients    suffering    from    excessive    myopia,  dependent   upon 
posterior  staphyloma,  that  detachment  of  the  choroid  occurs,  Laie  0 
and  that  in  consequence  opacity  of  the  lens  gradually  super-  "c^h 
venes  ;  but  in  cases  of  this  description  we  shall  have  none  of  <;'«i">" 
the  urgent  symptoms  of  cyclitis  present,  which  mark  cases  of 
traumatic  cataract  where  laceration  of  the  capsule  has  taken 
place !  moreover,  the  opacity  comes  on  comparatively  slowly. 

Dislocation  of  the  Lems.— Dislocation  of  the  lens  may  Dislo 
be  either  complete  or  partial ;  in  the  former,  the  lens  is  forced  the  L 
out  of  the  eye  through  a  wound  in  the  sclerotic  or  cornea,  but  in 
partial  dislocation  the  crystalline  remains  attached  to  some 
portion  of  the  supensory  ligament,  and  may  fall  forwards,  back- 
wards, or  to  either  side  of  its  normal  position  in  the  eye.  '■  Cun 

I.  Compute  Dislocation  of  the  Lrns  is  most  commonly  caused  midn' 
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by  a  sharp  blow,  such,  for  instance,  as  would  be  ^vra  b] 

T3quet-bal1,  or  some  such  small  and  hard  body.    The  w 

is  usuallj'  ruptured  at  its  inner  and  upper  pan,  immediilrir  I 

beyond  the  margin  of  the  cornea,  and  the  lens  escaping  thras^  I 

a  rent  in  this  situation  may  be  lodged  beneath  the  conjunclifi.  I 

An  injury  causing  such  a  considerable  lesion  of  the  eye  a: 

is  always  complicated   with   more  or  less  damage  to  tlie  in   | 

which  is  usually  torn  from  its  attachmen^  to  a  great 

extent.     Immediately  after  ihe  accident  the  amciior  c 

is  filled  with  blood,  and  extensive  ecchymosis  of  the  skm  vA 

conjunctiva  occurs. 

On  examining  the  eye,  the  black  chasm  through  tlw  ickr«(>: 
wiU  be  at  once  visibtt^,  and  the  lens  may  generally  beiccogaiX'' 
by  its  form  and  size  benciih  the  conjunctiva.  It  soon  Inci  <f- 
transparency,  and  then  appears  as  an  opaque  mass  m  the  tilii'' 
tion  above  indicated.  In  other  cases  the  form  of  the  lens  it  k^ 
by  compression  in  iis  passage  through  the  rent  in  the  scknCJf^ 
and  until  it  becomes  opaque  we  may  be  unable  to  distiBgniil  i' 
from  vitreous. 

Lastly,  the  lens  may  be  driven  completely  ihrongti  itw  sdtfDtic 
and  conjunctiva,  and  fall  on  to  the  patient's  cheek, 

Treatmint. — If  the  dislocated  lens  is  still  to  be  seen  iMOntlr 
theconjunctivfl,  it  is  well  to  slit  open  the  mucous  memfanncv^ 
remove  it.  Under  any  circumstances  the  rent  in  the  sdcnd 
shouldbedosed,  its  edgcsbeing  brought  together  with  one  ei 
fine  silk  sutures  ;  the  eyelids  must  then  be  shut,  and  h 
until  the  irritation  excited  by  Ihe  accident  has  entn 

3,  Partial  Dislocation  of  Ihe  Zc«j.— This   i 
occurs  froma  blow  on  the  eje  or  forehead,  the  tens  b 
lorn  from  the  suspensory  ligament,  and  displaced  c 
downwards,  or  to  either  side  ;  in  so 
and  nests  partially  or  completely  in  the  ai 
these  various  circumstances,  the  patient's  sight  U  i 
impaired,  for  the  dislocated  lens  not  only  becoi 
haiy,  but  by  bobbing  about  behind  thepupil  ir 
ably  with  the  perfection  of  vision. 

It  does  not  always  happen  that  the  dispUcemenkl 
immediately  follows  the  receipt  of  an  injury  ;  i 
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have  elapsed  since  the  accident,  when  from  an  effort  of  cough- 
ing or  sneeiing,  the  already  damaged  suspensory  ligament  is 
ruptured,  and  the  lens  dislocated. 

On  examining  the  eye,  provided  the  lens  has  not  been  thrust 
forward  into  the  anterior  chamber  (the  pupil  havi  ng  been  dilated 
with  atropine),  we  shall  observe  the  lens  swinging  about  with 
every  movement  of  the  eye,  its  structure  being  slightly  opaque, 
and  the  black  chasm  of  the  vitreous  appearing  behind  that  part 
of  its  circumference  which  has  been  detached  from  the  suspen- 
sory ligament.  The  iris,  from  the  loss  of  support  afforded  it  by 
the  lens,  is  tremulous. 

If  the  lens  has  been  dislocated  forwards,  it  may  occupy  the 
entire  pupil,  and  remaining  almost  transparent  there  may  be 
some  little  difficulty  in  delecting  the  nature  of  the  injury.  The 
light,  however,  being  reflected  by  its  edges,  presents  a  prismatic 
or  glistening  circle  within  the  eye,  the  iris  is  pressed  back, 
rendering  the  anterior  chamber  larger  than  natural,  and  the  pupil 
dilated  and  motionless. 

The  following  is  a  case  in  point  : — 

W.  M.,  of  the  E.  I.  Railway,  when  a  child  received  a  blow 
on  the  forehead,  after  which  his  eyes  became  affected.  In 
the  left  eye  there  is  no  lens,  and  the  eye  has  been  in  its  present 
state  from  the  time  of  the  accident  :  the  lens  has  probably  been 
absorbed.  The  right  eye  was  healthy  to  within  the  last 
month,  when  he  unfortunately  received  a  blow  on  it,  and  im- 
mediately afterwards  his  sight  became  much  impaired. 
his  coming  to  me,  I  found  the  right  len 
distending  the  pupil  ;  it  was  perfectly 
■nan's  sight  was  fairly  good  1  did  not 
remove  the  lens. 

1  saw  this  patient  again  two  months  after  the  accident :  the 
lens  was  still  in  the  same  position,  and  quite  transparent ;  but  as 
it  was  evidently  exciting  irritation  in  the  iris  and  choroid  I 
punctured  it  with  a  needle,  and  it  speedily  became  opaque,  and 
was  then  removed  from  the  eye  by  linear  extraction. 

Under  these  circumstances,  having  made  a  large  iridectomy, 
extract  the  dislocated  lens  by  me;ms  of  a  scoop.  We  must  be 
very  careful  in  operating,  oiher\vise  the  lens  will  slip  from  the 


dislocated  forwards  and 
sparenl,  and  as  the 
ider  it  necessary  to 


passing  behind  it  withoi 


CHAPTER  XVI. 

InturvaHon  and  Action  of  MuscUs — Diplopia — Direct— Crossed 
Angles  of  Squinting — Paralysis — Causes  of-^Treatment — 
Shortening  of  Muscles — Strabismus — Pathology — Convergent 
— Divergent^Symptoms —  Treatment'^Nystagmus, 

Preliminary  Considerations.— It  will  be  advisable,  before  Pkbumi- 
entering  on  the  subject  of  this  chapter,  to  make  a  few  prelimi-  ^![1|^.  ^' 
ftaiy  remarks  on  the  innervation  and  action  of  the  muscles  of 
the  eye,  and  to  explain  the  mechanism  of  diplopia  or  double 
Hsiofiy  that  we  may  the  better  appreciate  the  symptoms  com* 
plained  of  by  patients  suffering  from  paralysis  of  one  or  more  of 
tbe  muscles  of  the  eye. 

Innervation  and  Action  of  the  Muscles.— The  third  pt«riba. 
(lair  of  nerves  divides  into  two  branches  in  the  orbit,  the  nerret. 
tipper  one  supplies  the  levator  palpebral  and  superior  rectus, 
iad  the  lower  branch  sends  nerves  to  the  rectus  intemus, 
nectus  inferior,  obliquus  inferior,  and  the  sphincter  pupillae. 

The  fourth  nerve  supplies  the  superior  oblique. 

The  sixth  nerve  the  external  rectus. 

1st.  The  cornea  is  inverted  and  everted  in  the  horizontal  Combined 
meridan  plane,  by  the  action  of  the  internal  and  external  recti  nmtftM 
letpectively. 

2nd.  The  cornea  is  directed  upwards  by  the  combined  action 
^  the  superior  rectus  and  the  inferior  oblique. 

3rd.  The  eye  is  turned  downwards  by  the  combined  action  of 
the  inferior  rectus  and  superior  oblique. 

4th.  In  moving  the  eye  diagonally  upwards  and  inwards,  the 

c  G 


also  controlling  the  action  of  the 

7th.  The  movement  downward 

by  the  rectus  inferior  associated 

superior  oblique  controlling  the  2 


Diplopia.  Diplopia. — In  order  to  insur 

Hannony  of  work  in  unison  ;  for  if  the  rays  0 
impaSed.      corresponding  portions  of  the 

Fig.  62. 


Direct 
diploina. 
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inverted;  the  second  image  would  then  be  to  the  right  instead  of 
lAieleftofc 

In  the  second  form  of  diplopia,  as  its  name  implies,  the  images  CrosMHi 
<ioss  one  another,  as  shown  in  Fig.  63.    The  left  eye,  B,  is  sup-  ^p*"P**- 
posed  to  be  everted,  and  the  right  eye,  A,  is  in  its  normal  posi- 
tkxi,  the  rays  of  light  from  the  luminous  point  C  falling  upon  the 
aacnla  lutea  at  a  ;  but  as 
B  Is  everted,  the  rays  from 
C  do  not  impinge  upon  its 
nacula  lutea  at  b,  but  on 
a  point  external  to  it  at  D, 
and  are  projected  in  a  line 
papendicular  to  this  point 
in  the  direction  of  e,  so 
diat    they    cross    those 
fvoceeding  from  c  to  A, 
and  hence   the   crossed 
^lopia. 

I  may  here  remark,  that 
tibe  course  of  the  rays  c 
D  may  be  changed  by 
Beans  of  a  prism,  as  at  f, 
by  which  they  are  bent 
towards  the  base  of  the 
prism,  and  so  fall  on  the 
nacula  lutea  at  b  ;  in  this 
vay  the  diplopia  will  be 

corrected ;  for  although  the  eye  6  is  everted,  the  rays  from  c  are 
fcected  upon  its  macula  lutea  by  means  of  the  prism  F,  and 
binocular  vision  is  thus  restored 

Prisms  of  this  kind  are  used,  not  only  for  rectifying  slight  Jo  *«»J 
diplopia,  but  also  as  a  test  of  the  presence  of  binocular  vision  in  vUion. 


Priims  to 

conect 

diplo|Ma. 


Ottllg 


cX  strabismus. 

The  existence  of  binocular  vision  is  ascertained  in  this  way.  Principle 
If  a  prism  be  held  with  its  base  inwards,  before  either  eye,  rays  Jff  "***^ 
fiassing  through  it  will  be  defracted  towards  its  base,  and  falling 
Ml  the  retina,  will  form  an  image  internal  to  the  macula  lutea, 
irhich  being  projected,  as  in  Fig.  62,  in  the  direction  E,  direct 
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diplopia  will  be  the  result.  But  the  oihcr  e>-e  will  iminedi 
and  unconsciously  endenvour  to  correct  this,  &nd  by  an 
voluntarj-  motion,  it  will  lum  inwards  (become  inverted), 
the  raj's  of  light  from  the  object  under  observation  may  fall  upiir 
a  corresponding  portion  of  its  retina,  internal  to  the  nacuLj 
tutea,  and  thus  correct  the  diplopia.  Consequently,  if  undrru' 
circumstances  the  prism  has  this  ctTect,  we  may  be  sure  ihu 
binocular  vision  exists,  and  the  reverse,  if  no  such  changM  in 
induced. 

The  prism  test  is  verj'  useful  in  cases  of  assumed  blindnts. 
for  as  Professor  Longmore  remarks,  if  a  prism  trf  i:°  or  w  le 
held  with  its  base  upwards  or  do«-nwa(ds  before  tlic  eye  i» 
which  visual  power  is  acknowledged  to  be  retained,  and  ibc 
person  who  is  subjected  to  the  test,  on  being  asked  whit  efet 
it  has  on  his  sight,  states  that  it  causes  double  vision,  Ihc  liiDiib- 
lion  is  proved,  for  diplopia  could  only  result  by  both  eyesscnng. 
If  the  base  of  the  prism  is  turned  inwards,  and  the  other  est 
turns  inwards,  evidently  an  effort  is  being  made  to  pmot 
double  vision,  and  the  assertion  of  blindness  in  the  invcneile>c 
is  therefore  absurd. 

Primary  and  Secondarv  Ancles  of  SgLiNTiNa—In  At 
diagnosis  of  cases  of  paralysis  of  ihc  muscles  of  tbe  (;«,» 
distinguished  from  strabismus,  it  is  very  necessary  to  iwticc  t 
the  secondary  angle  of  squinting  is  greater  than  the  prisBi 
angle  ;  the  former  invariably  forms  the  greater  angle  in  all  a 
of  paralysis.  By  the  primar>'  angle  of  squinting,  wc  mc 
angle  of  deviation  of  the  opiic  axis  of  the  diseased  eye  f 
object  upon  which  the  other  eye  Is  fixed.  Upon  cotvrini  d 
sound  eye,  the  other  makes  a  movement  in  order  to  fii  it 
axis  on  the  object,  causing  the  covered  eye  to  mov 
tion  with  it ;  this  deviation  of  the  sound  c}-e  is  caHi 
secondary  angle  of  squinting,  and  will  be  found  greater  tl 
primary  aiigle  through  which  the  weakened  eye  has  moved. 

For  instance,  suppose  the  external  rectus  of  the  l«ft  <^  i> 
paralyied,  the  patient  is  therefore  unable  to  cvctt  this  eye;  ^ 
if  a  candle  be  held  in  front  of  his  face,  and  the  ri 
on  moving  the  candle  to  the  left  of  the  patie 
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mikes  an  eiTort  to  follow  it,  and  may  be  moved  perhaps  one 
line  outwards ;   the    right  eye,   u-e  shall  lind,  has  made  an 
associated  movement  inwards  of  two  lines.     In  this  case,  tlicre- 
forc,  the  secondary  angle  is  evidently  greater  than  the  primary 
one.     The  nervous  apparatus  of  the  left  external  rectus  being  why  iii 
defective,  it  requires  an  increased  effort  of  the  will  to  evert  the  "^'^ 
left  eye  ;  but  this  increase  of  force  cannot  be  confined  to  one  eye,  ^""^7 
it  is  equally  propagated  to  the  sound  one ;  and  as  the  healthy  parilxiii 
muscle  responds  normally  to  the  increased  ner\e  force,  the  right 
eye  is  inverted  considerably  more  than  the  left  one  is  everted. 
As  a  consequence  of  the  want  of  action  in  the  external  rectus, 
after  a  time,  secondary  changes  occur  in  the  antagonistic  muscle, 
leading  to  alterations  in  its  contractile  power,  and  the  diplopia 
becomes  complicated  with  strabismus,   as  I  shall  more    fully 
explain  by-and-by. 

PARALYSIS. 

Paralysis  of  the  External  Rectus.— Let  us  suppose  Vauavii 
the  left  external  rectus  is  affected.   On  holding  a  lighted  candle,  ™b"',. 
or  some  such  object,  at  a  distance  of  5  feet  from  the  patient's  «■"'*■ 
face,  we  find  both  eyes  arc  fixed  on  ii,  and  it  is  only  when  the 
candle  is  moved  10  the  left  of  the  patient  that  the  want  uf  action  How  de- 
in  the  muscle  becomes  apparent ;  the  optic  axes  then  no  longer  '='■"'■ 
work  in  unison,  and  diplopia  is  the  result     This  is  particularly 
noticeable  if  the  candle  is  held  a  little  below  as  well  as  to  the 
left  side.     On  closing  the  right  eye  the  secondary  angle  of 
squinting  will  be  found  greater  than  the  primary  angle. 

The  diplopia  which  exists  in  a  case  of  this  kind  will  be  readily  ^aun  g( 
understood  by  reference  to  Fig.  61.  for  as  the  object  is  moved  to  '^^ 
the  left  of  the  patient,  the  rays  of  light  must  fall  upon  a  part  of 
the  retina  internal  to  the  macula  lulea,  and  being  projected 
forwards  the  diplopia  will  be  direct.  In  order  to  overcome  this 
diplopia  the  patient  is  apt  habitually  to  turn  his  head  to  the  left, 
and  also  in  striking  at  an  object  is  likely  to  hit  loo  far  to  the  left, 
especially  if  the  right  eye  Is  closed  and  the  blow  is  a  rapid  one. 
In  the  form  of  paralysis  we  are  now  considering,  the  action  "f 
ihe  muscles  of  the  eye,  with  the  exception  of  the  rei 
jBfty  be  perfect. 
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PAHALVf^is        Paralysis  of  the  Thirr   Nerve  may  1 

Nm"e"'     psi^i^l ;  '■>  ''>c  former  case,  all  the  muscles  suppiia 

nerve  are  paralyzed,  and  in  the  latter,  one  or  more  oal 

affected.  j 

Supposing  complete  paralysis  of  the  third  nerve  d 

eye  exists,  the  first  symptom  we  shall  notice  will  a 

I'loib,         power  of  the  levator  palpcbrre,  the  patient  bring  nnabl 

his  upper  eyelid.    On  opening  the  lids,  we  shall  find! 

Ii»e  cnii        patient  can  only  direct  the  eye  outwards  ;  in  other  dit) 

""'''  :SS"    '^  unable  to  follow  ^n  oljject  placed  before  it,  so  thai  if  I 

,,    .'     beheldabove,below,or  to  the  right  of  the  affectedeyai 

indienigo,  is  produced.    In  conse(|uence  of  the  illusion  thus  ciealj 

mind,  when  the  patient  allcmpts  to  walk  across  a  nmia| 

an  object  in  front  of  him,  he  is  apt  to  stagger  muchasa 

man  would  do.  I 

i':i«)>hUiai-       In  some  cases  exophthalmos  results  from  the  loss  ■ 

"'"''■  in  the  recti  muscles,  and  their  inability  to  resist  ihfl 

tendency  of  the  elastic  contents  of  the  orbit  to  thrunl 

sto»  pupil,    forwards.    The  pupil  acts  very  slowly  under  the  Mli 

light,  and  is  more  or  less  dilated. 

in  instances  of  complete  paralysis  of  the  muscles  »in 
the  third  pair,  ive  have  only  to  bear  in  mind  thrir  a 
acuoD  in  order  that  wc  n)ay  understand  the  n^uifl 
diplopia  ihat  must  occur.  J 

n»ALysn       Paralysis  OF  the  Iniernal  Rectus.— The  ejred 

KAiI"^'"'    moved  inwards,  and  a  crossed  diplopia  results  if  an  ■ 

RacTva,       bgid  to  the  right  of  the  patient  (supposing  the  left  eye  I 

I>i';«xnn     the  squint  being  divergent.    The  diplopia  is  most  a|| 

■quint.         ^^^  object  is  held  to  ihc  right,  and  above  the  level  of  tbci 

eye.  The  secondary  angle  of  squinting  isgreaterthati  the 

angle,  and  the  patient  habitually  turns  his  head  lowardsl 

in  order  that  he  may  overcome  the  diplopia  as  for  as  pq 

<  iiarocLcn        The  double  images  are  pamllel  and  equdly  high  ;  d 

'ifui'^^i        ^^^  diagonal  positions  to  the  right  and  upwards,  urn 

right  and  downwards,  where  there  is  an  obliquity  and  ■ 

ence  in  height— the  image  of  the  left  eye,  on  Innlrjpjj 

the  right  and  upwards,  Wing  inclined  to  the  Hfllll^fl 
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whilst  on  looking  towards  the  right  and  downwards,  it  is  inclined 
obliquely  to  the  left  and  higher  • 

Paralysis  or  the  Rectus  Superior  (left  eye).— The  paralys 
movements  of  the  eye  before  the  horizontal  meridian  plane  are  s'^jjj^j 
aonnal ;  but  if  an  object  is  moved  from  below  upwards  above 
tUs  level,  the  patient's  left  eye  cannot  follow  it  The  cornea  is  £ye  ^«, 
teen  to  be  directed  forwards  and  slightly  outwards,  on  account  ^  fa****** 
of  the  action  of  the  inferior  oblique  muscle  being  unopposed       ii^r^u  ^ 

If  the  right  eye  is  covered,  and  an  object  is  held  above  the 
patient's  eyes,  the  paralyzed  eye  being  directed  upwards  as  far 
at  die  paralysis  will  allow,  the  right  cornea  is  turned  upwards 
and  outwards  to  a  greater  extent  than  the  left  one.  The  chances 
wttf  if  the  patient  strikes  quickly  at  an  object,  that  he  will  hit 
too  high.  In  order  to  correct  the  diplopia  as  far  as  possible,  he 
curies  his  head  directed  backwards  and  upwards. 

If  the  object  be  held  above  the  horizontal  meridian  plane  of  Diploma 
the  eye  there  will  be  diplopia,  and  one  image  appear  above  the  o^ lookmi 
other.    The  rays  of  light  under  these  circumstances  fall  upon 
the  inferior  part  of  the  retina  of  the  affected  eye  below  the 
macula  lutea,  and  the  image  is  therefore  projected  above  that 
of  the  other  eye  ;  but  in  consequence  of  the  slight  eversion  of 
the  cornea  which  takes  place  in  paralysis  of  the  superior  rectus, 
the  images  do  not  appear  precisely  one  above  the  other,  the 
&lse  image  being  to  the  right  of  the  true  one  as  well  as  above  above  ami 
it ;    in  fact,  the  diplopia  is  crossed,  in  consequence   of  the  '***  "***'• 
divergence  of  the  optic  axes. 


Paralysis  of  the  Rectus  Inferior. — The  symptoms  pakalysi 

p  RacTt 
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characteristic  of  this  affection  are  precisely  the  reverse  of  those  J'  ^^^^ 


above  enimierated  in  the  instance  of  paralysis  of  the  superior 
rectus. 

Paralysis  of  the  Inferior  Oblique  very  rarely,  ifPAKALvsi 
e\'er,  occurs  without  some  of  the  other  muscles  of  the  eye  iN^ill^oit 
being  mvolved  Obuque. 

*  "Principles  and  Practice  of  Ophthalmic  Medicine  and  Surgery,"  by 
T.  W.  Jones,  F.R.S.;  3rd  edit.,  p.  5S2. 
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Paralysis  of  the  superior  obuque  (left  e)-e),-TI« 

patient  complains  that  objects  below  the  horitonta]  mcridiin  li 
the  eye  appear  as  if  double  and  unsteady  ;  this  faiUl  is  corrvcud 
to  some  extent  by  the  head  being  thrown  forwards  and  ta  ik 
right. 

On  examining  the  afTected  eye  we  find  that  objects  arc 
correctly  seen  above  the  horiiontal  plane,  but  that  bdow  it,  in 
consequence  of  the  cornea  being  directed  upwards  and  bwanli. 
f  while  the  right  eye  is  directed  downwards,  the  false  image  wifi 
.  be  below  and  to  the  outer  side  of  the  real  one,  the  deviiiioc 
of  the  two  figures  being  greater  as  the  object  if  plicn) 
further  beneath  the  horiiontal  plane.  The  secondary  aa|fc  of 
squinting  is  grcatcrthan  the  primary  angle.  It  is  a  remubU' 
fact,  thai  in  this  form  of  paralysis  the  false  image  appnn  to  bt 
nearer  to  the  patient  than  it  really  is. 

1  have  already  considered  the  circumstances  of  paralysis  ol 
the  sphincter  pupiUs  under  the  head  of  mydriasis,  and  dh> 
therefore  proceed  to  make  a  few  remarks  on  the  causes,  pceg- 
nosis,  and  treatment  of  the  various  paralytic  affections  at  tk 
muscles  of  the  eye. 

Th£  Causes  of  Paralysis  of  the  Mnscles  of  tke  Ejt  wXf'if-  I 
divided  into  two  classes.  isL  Those  affecting  thecounc  rfA^I 
nerve  ;  and  2nd,  disease  involving  the  nervous  cenm. 

I.  Among  the  first  of  these  causes,  syphilis  holds  a  p«OinM#l 
place.     1  need  hardly  remark  that  the  nerve  may  be  ■" 
with  neuroma  of  a  syphilitic  origin  in  any  p-trt  of  ii 
but  fatly  degeneration  of  the  nerve  as  a  result  of  5 
probably  a   more    frequent  though  less   palpable   : 
paralysis  of  the  muscles  of  the  eye.    Lastly,  sj-phililic  ni 
a  thickening  of  the  sheath  of  the  nerve,  may,  by  p 
true  nervous  elements,  induce  paralysis." 

Rheumatism,  again,  appears  to  be  a   common  soorM  4| 
paralytic  affection  of  the  muscles  of  the  eyeball.     The  a 
usually  comes  on  aficr  exposure    to  cold,    and  is  | 


*  Cuei  of  Taralysii  of  the  Oculomoioriut,  by  Ptofeaor  <m  G 

O/klhalmU  Kevins,  vol,  L  p.  I16. 
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accompanied  with  violent  pain  in  the  head  and  supra-orbital 
region. 

Malarious  influences  have  evidently  a  direct  relation  to  the  MaUrU. 
class  of  diseases  we  are  now  considering ;   hemicrania,  ap- 
parently depending  upon  miasmatic  influences,  being  occasion- 
ally followed  by  paralysis  of  the  orbital  branch  of  the  third 
nerve  of  the  corresponding  side  of  the  head. 

Effusions  of  blood  into  the  orbit,  or  tumours  in  this  locality,  Mechanical 
^'^^79  ^  pressure  upon  the  nerve,  impair  its  functions,  and  ^^^qq. 
cause  paralysis  of  the  muscles  of  the  eye.  Abscess  in  the 
cdlular  tissue,  or  disease  of  the  bones  of  the  orbit,  may  act  in 
the  same  way.  Lastly,  Mackenzie  has  drawn  attention  to  the 
£ict  that  the  third  nerve  may  be  injuriously  compressed  by  the 
posterior  artery  of  the  cerebrum,  and  the  superior  artery  of  the 
cerebellum,  should  these  vessels  happen  to  be  much  congested, 
the  nerve  passing  between  them  as  it  emerges  from  the  brain. 

2.  Of  the  second  class  of  causes  which  produce  paralysis  of  »•  P»«f^ 

of  the  brain. 

the  muscles  of  the  eye — viz.,  those  originating  in  the  nervous 
centre,  we  may  reasonably  expect  to  meet  with  symptoms 
pointing  to  the  seat  of  the  lesion  ;  in  not  a  few  cases  symptoms 
of  tabes  indicate  the  nature  of  the  case  (p.  336).  But,  as  I  before 
remarked  when  speaking  of  ptosis,  the  consideration  of  these 
forms  of  disease  would  involve  us  in  that  most  difficult  and 
obscure  study — the  pathology  of  the  brain,  which  certainly  does 
not  faJH  within  my  province. 

I   may,  however,  observe  that  the  diplopia  accompanying  DiagHMu, 
paralysis  of  the  third  pair,  and  depending  on  lesions  of  the 
brain,  has  a  marked  peculiarity,  in  that  *'  the  double  images  in 
these  cases  show  a  very  great  disinclination  to  be  united.    Even 
with  the  most  carefully  selected  prism  it  is  found  difficult  or 
even  impossible  to  unite  them ;  and  even  if  we  have  effected 
this,  the  diplopia  generally  awakens  again  as  soon  as  a  very  DiiOopia 
slight  alteration  is  made  in  the  strength  of  the  prism  or  in  the  <*«»««««• 
position  of  the  object.    If  we  find  that  several  muscles  which 
are  supplied  by  different  nerves  are  paralyzed,  together  with 
one  or  more  muscles  supplied  by  the  oculomotorius,  particularly 
if  both  eyes  are  affected  (and  we  can  find  no  cause  within  the 
orbit),  we  may  suspect  some  cerebral  lesion.    The  same  may 
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be  said  with  regard  to  a  succession  of  paralyses  in  difleiTni 
muscles.  If  several  of  the  muscles  furnished  wilh  nerves  of 
the  third  pair  are  siiccessh'tly  affected,  and  then,  perii^s.  the 
trochlearis  or  abducens  also,  and  after  this,  one  or  more 
muscles  of  the  other  eye,  we  are  justified  in  thinking  of  a  cere- 
bral cause.'* 

Tilt  Prognosis  in  cases  of  paralysis  dependent  upon  causes 
situated  at  the  base  of  the  brain,  or  within  the  brain  itsdf,  must 
be  more  or  less  dubious,  but  will  evidently  depend  very  much 
upon  the  nature  of  the  cerebral  lesion  ;  we  may  hope  for  amend- 
ment in  the  diplopia  if  the  cerebral  symptoms  disappear,  Uil 
hardly  otherwise. 

Incases  of  paralysis  of  the  nerve  depending  c 
or  rheumatic   Influences,  we  may  fairly  hope  that  v 
treatment  the  paralysis   will   gradually  disappe.ir 
remark  applies  to  instances  of  paralysis  depending  o 
influences. 

The  prognosis  to  be  given  incases  of  affections  of  the  tmisdes 
of  the  eye  caused  by  pressure  upon  the  nerve  from  effusitm  of 
blood,  or  from  morbid  growths  within  the  orbit,  will  evidently 
very  much  depend  upon  the  possibility  of  the  removal  of  Ibe 
compressing  force.  Iflhcre  is  no  likelihood  of  this  it  is  hardly 
possible  that  the  affection  of  the  muscles  of  the  eye  will  be  over- 
come. On  the  other  hand,  effused  blood,  or  even  an  abscess, 
n)3y  be  got  rid  of,  and  if  so,  we  may  fairly  hope  for  a  favouiaUe 
result  as  regards  the  muscular  apparatus  of  the  eye. 

Trentmcnt.  —  In  instances  of  paralytic  aflections  of  the 
muscles  of  the  eye  depending  upon  syphilitic  or  rheumatic  in- 
fluences, we  shall  have  to  enforce  a  plan  of  treatment  such  ai  1 
have  before  recommended  in  cases  of  this  kind.  The  tendency 
of  these  paralytic  aflections  is  to  recovery,  especially  if  Mamrt 
is  judiciously  assisted  in  her  efforts  to  cure. 

In  the  case  of  paralysis  depending  on  causes  situated  whhi* 
the  orbit,  should  this  be  an  effusion  of  blood,  it  is  well  to  iJlow 
it  to  become  absorbed  ;  abscesses  should  be  opened  as  soon  as 
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possible  ;  but  I  would  refer  to  Chapter  III.,  on  Diseases  of  the 
Orbit,  for  an  account  of  the  treatment  to  be  followed  in  these 
affections. 

I  before  remarked  that  prisons  are  employed  in  some  cases  of  Exerd&i 
diplopia  with  advantage.      Supposing  the  diplopia  has  to  some  muscle  i 
extent  been  overcome  either  by  the  efforts  of  Nature  or  medical  p™«»» 
treatment,  and  if  no  contraction  of  the  opposing  muscle  has  taken 
place,  we  may  hope  by  the  use  of  prisms  to  strengthen  the 
paralyzed  muscle,  giving  it  gentle  exercise  in  the  following  way 
for  some  three  or  four  hours  every  day. 

I  have  already  explained  the  action  of  the  prism  (Fig.  62) :  Mode  of 
light  being  defracted  by  it  towards  its  base,  we  may  in  this  way  "*"' 
bend  the  rays  of  light  into  such  a  position  that  they  will  fall 
upon  the  retina  near  the  macula  lutea  of  the  diseased  eye.    In 
consequence  of  the  great  confusion  of  vision  which  is  thus  caused 
(the  rays  of  light  falling  on  the  yellow  spot  in  the  sound  eye,  and 
very  near  it  in  the  weak  one),  the  paralyzed  muscle  contracts,  in 
order  that  it  may  correct  the  diplopia,  by  turning  the  axis  of  the 
diseased  eye  so  that  the  two  images  may  coincide ;  and  by  the 
daily  exercise  of  this  contraction  it  gradually  gains  strength,  and 
in  time  may  work  without  the  prism.*    Glasses  of  this  kind  are 
useful  during  the  progress  of  recovery  from  palsy  of  the  sixth,  or 
partial  paralysis  of  the  third  nerve,  in  which  the  internal  rectus 
is  the  only  muscle,  or  the  one  principally  affected. 

Supposing  the  external  rectus  to  be  paralyzed,  the  base  of  the  lUustn- 
prism  should  be  directed  towards  the  temple,  so  as  to  defract  the  '***' 
rays  of  light  on  a  spot  internal  to  the  macula  lutea  ;  the  external 
rectus,  to  correct  the  diplopia  thus  caused,  would  contract  and 
slightly  evert  the  eye,  and  being  gently  exercised  in  this  way  day 
by  day,  would  gain  strength,  and  perhaps  ultimately  recover  its 
former  power.  In  cases  of  paralysis  of  the  other  muscles  of  the 
eye,  the  base  of  the  prism  should  be  placed  in  such  a  position  as 
to  call  the  affected  muscle  into  play,  upon  precisely  the  same 
principle  as  above  explained* 


•  E.  Meyer  on  Treatment  of  Strabismus  by  Prisms :  Bnt,  and  For, 
Meti,'Chir,  Rev,,  vol.  xxxiv.  p.  392. 
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Faradization  is  often  useful  in  cases  of  paralysis  of  the 
muscles  of  the  eye,  one  pole  being  applied  over  the  dosed  lid, 
and  the  other  behind  the  corresponding  ear.  The  remarks  1 
have  already  made  upon  this  method  of  treatment,  when  d 
cussing  the  subject  of  paralysis  of  the  orbicularis  and  levatlr 
palpebra;,  are  applicable  to  instances  of  paralysis  of  the  muscksi 
of  the  eye. 

operation  of  Tenotomy. — We  have,  according  to  Von  Gracfc, 
another  means  at  our  command  for  overcoming  the  dtploptt- 
produced  by  paralysis  of  the  muscles  of  the  eye,  if  the  antago- 
nistic muscle  is  not  affected  by  secondary  changes  ;  it  O 
the  operation  of  tenotomy,  modiiied  according  to  the  drconi" 
stances  of  the  case. 

Let  us  again  suppose  that  the  external  rectus  of  the  left  e 
paralyzed,  and  that  other  means  have  failed  to  cure  the  diseaMj 
we  divide  the  internal  rectus,  and  fix  its  attachment  1 
sclerotic  fiirther  backwards  than  its  normal  position,  t 
means  we  weaken  the  action  of  the  internal  rectus,  so  that  the 
external  rectus  may  be  able  lo  ncutraliie  it,  and  thus  overcoua, 
the  diplopia. 

This  operation,  however,  would  only  answer  if  the  powtr  0 
the  external  rectus  were  but  slightly  diminished ;  if  much  e 
feebled,  in  addition  to  tenotomy  of  the  internal  rectus,  we  sl 
divide  the  external  rectus,  and  fix  its  attachment  to  the  sclerotic 
close  to  the  cornea.  This  proceeding  may  be  effected  a 
follows  : — The  opening  in  the  conjunctiva  wiU  have  lo  be  rath) 
more  extensive  than  in  an  ordinary  case  of  tenotomy  ;  itisbettc^ 
in  fact,  to  expose  the  tendon  of  the  muscle,  and  i 
strabismus  hook  beneath  it  ;  a  cuned  needle  with  a  silk  thre*d 
is  passed  through  the  tendon  close  to  its  insertion  into  t! 
sclerotic  ;  the  suture  is  then  lo  he  lied.  The  muscle  is  sub- 
sequently to  be  cut  through  about  three-fourths  of  a  line  IrcMi' 
the  suture,  towards  the  angle  of  the  eye,  and  another  suture  is  U 
be  passed  through  the  retracted  end  of  the  musde:  the  tw« 
sutures  aj-e  lo  be  tied  together,  and  in  this  way  the  muscle  ll 
shortened.  In  fact,  we  have  lo  cut  a  small  piece  out  of  ttift 
tendon  of  the  rectus  and  bring  the  divided  ends  of  the  muscle  in 
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apposition,  so  that  they  will  unite,  and  thus  shorten  the  muscle 
to  the  extent  of  the  piece  we  have  cut  out  of  it  In  this  way,  by 
increasing  its  power  over  the  eyeball,  and  at  the  same  time 
diminishing  that  of  the  internal  rectus,  we  may  possibly 
correct  the  diplopia. 

One  obvious  drawback  to  this  operation  is  that  paralyzed 
muscles  conmionly  undergo  fatty  degeneration,  and  it  is  then 
of  no  use  endeavouring  to  force  it  to  increased  action  by  an 
opecation  such  as  I  have  above  indicated.  In  fact,  although  in 
theory  it  may  seem  well  to  perform  tenotomy  in  cases  of  this 

•         •  • 

kindy  my  advice  is,  if  the  inversion  or  eversion  of  an  eye 
depends  on  paralysis  of  its  muscles,  do  not  attempt  any  such 
proceeding. 

STRABISMUS. 

The  term  strabismus  is  applied  to  cases  in  which  a  disturb-  Strabi* 

MUS. 

ance  exists  in  the  relative  movements  of  the  eyes,  without  there 
necessarily  being  any  actual  loss  of  power  in  the  muscles.  Cases 
of  strabismus  may  be  divided  into  two  classes  :  in  the  first 
(strabismus  concomitans)  the  patient  never  directs  the  visual  coocomi 
axes  of  both  eyes  to  the  same  point,  they  always  cross  in  front  ^^^ 
of  the  object,  whichever  e)'e  is  fixed  on  it.  In  this  case  the  field 
of  excursion  of  each  eye  is  not  diminished,  but  only  displaced  a 
certain  number  of  degrees  inwards  or  outwards. 

In  the  second  class  of  cases  of  strabismus  (apparent  strabismus),  Apparen 
the  corneal  axes  may  conv^erge  or  diverge,  while  the  visual  lines 
cross  at  the  point  of  fixation.  Even  in  the  normal  eye  the 
visual  lines  do  not,  as  a  general  rule,  coincide  with  the  axes 
of  the  cornea,  but  form  with  them  an  angle.  This  angle  may  be 
larger  or  smaller  in  different  individuals,  and  in  consequence  the 
eyes  appear  to  diverge  or  converge,  notwithstanding  the  per- 
fectly correct  action  of  the  visual  axes. 

Dr.  Giraud-Teulon  has  supplied  us  with  the  following  Table,  Camus. 
showing  the  causes,  and  relative  frequency  of  these  causes,  in 
producing  strabismus  : — 
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Congenital  preponderance  of  ihe  gfoup  of  adductive 
muscles  over  those  of  abduction,  very  frequently 
allied  with  hypermetropia,  or  the  reverse  state  allied 
with  myopia 6i) 

Spasmodic  and  paralytic  afTections  of  the  muscles  of 
the  eye,  giving  rise  first  lo  a  variable  strabismus  .    .     f; 

Ophthalmia; — opacities  of  the  cornea,  results  of  wounds     15 

Marked  amblyopia  of  one  eye,  followed  often  by  diver- 
gent strabismus  of  that  eye 5 

Unknown  causes 5 

■  100 

s"hr'°"'       Authorities  differ  somewhnt  in  their    ideas    regarding  iBc 

Piiholoay.'   pathology  of  strabismus,    Mr.  R.  B.  Carter  teaches,  that  ii 

C^iier',  ■      to  obtain  clear  vision,  especially  for  near  objects,  hypcnnetnqtes 

"■""-  arc  obliged  to  exercise  an  inordinate  amount  of  accommodatioB 

and  convergence,  these  two  functions  being  intimately  connected 

together  through  the  nervous  centres,    "  The  flatness  of  the  eye- 

ball  does  not  interfere  with  this  intimate  ner\-ous  c 

L  and  hence  the  constant  action  of  the  muscles  of  accoinmodaiJOD_, 

H  in  a  hypermetropic  child,  involves  an  equally  constant  action  a 

^  the  muscles  of  convergence,  which  become  abnormally  si 

and  habitually  overpower  their  antagonists,  so  that  the  resting 
position  of  the  eyes,  or  their  position  during  sleep,  is  one  c# 
equal  convergence  instead  of  approximate  parallelism."  After*: 
time  the  child's  eyes  in  looking  at  near  objects  start  firom  1^ 
position  of  acquired  convergence  instead  of  from  a  position  <if 
near  parallelism,  the  convergence  becomes  greater  than  b  nece*-, 
sary,  and  both  eyes  are  directed  to  a  point  nearer  than  the 
object,  and  thus  double  vision  is  produced.  "'In  order  ii 
clearly,  and  to  avoid  the  double  images.  Ihe  child  renders  one  eyfr 
more  divergent,  so  that  it  may  be  directed  to  the  object ;  and 
as  the  two  axes  have  become  combined  in  a  relation  of 
convergence,  instead  of  in  their  original  relation  of  parallelism, 
it  follows  that,  when  one  of  them  turns  outwards  10  fix  tha' 
object,  the  other  turns  inwards  in  a  greater  degree  than" 
before."     It   is  evident  from  the  excessive  convergence  which 
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hypermetropes  employ  that,  in  looking  at  a  near  object,  ihe 
images  are  formed  outside  the  yellow  spot  in  each  eye, 
neither  of  Ihcm  being  in  the  higliest  degree  distinct  In 
consequence  of  this  condition  of  things,  Mr.  Carter  remarks 
that  the  patient  is  unable  "  by  the  action  of  both  external  recti 
to  overpower  the  stronger  internal  recti,  and  to  direct  both 
eyes  to  the  proper  point,  without  at  the  same  time  relaxing 
his  accommodation,  which  he  is  bound  to  maintain.  But 
he  is  able,  by  the  action  of  one  external  and  the  other  in- 
ternal rectus,  to  turn  both  eyes  together,  as  if  they  were  actually 

Dr.  Giraud-Teulon,  on  the  other  hand  holds,  in  concomitant  Dr.  Ginukl- 
strabismus,  that  muscular  inner\alion  is  the  same  on' the  two ''^™'"' 
sides ;    the  deviation  depending  solely  upon  a  disproportion 
between  ihe  length  of  the  muscles. 

In  consequence  of  the  posterior  staphyloma  which  exists  in  Enenul 
most  cases  ofmyopia,  the  globe  of  the  eye  assumes  an  ellipsoidal  pwhoiiro? 
form,  and  Professor  Donders  has  demonstrated  that,  in  turning 
round  the  short  axis  of  a  cavity  of  similar  shape,  the  mobility 
of  the  eyes  is  interfered  with.  In  consequence  of  this  restricted 
motion  inwards,  we  may  assume  that  the  visual  lines  cannot 
be  brought  to  intersect  at  a  distance  of  2". 5'.  In  order  lo  bring 
Ihe  visual  lines  to  intersect  at  this  distance  the  axis  of  the 
cornea  must  be  brought  under  stronger  convergence  than  in 
emmetropic  eyes.  Fatigue  follows  this  inordinate  action  of 
the  internal  recti,  and  the  more  powerful  external  muscle 
rotates  the  eye  outwards. 

Myopic  patients  are,  moreover,  constantly  in  the  habit  of  using 
one  eye  more  than  the  other  ;  in  their  endeavours  to  define 
small  objects  they  habitually  approximate  the  object  to  the  eye 
they  wish  10  use  ;  in  the  meanwhile,  the  other  eye  is  directed  into 
space,  and  so  the  associated  action  of  Ihe  internal  recti  is 
disturbed.  Lastly,  the  associated  action  of  these  muscles  is 
further  modified  in  cases  of  myopia,  in  consequence  of  the 
refraction  of  the  two  eyes  frequently  differing  in  a  remarkable 
degree,  and  so  depriving  the  patient  of  the  advantages  of  bino- 
cular vision,  and  the  co-ordinate  use  of  the  internal  recti  which 
this  action  demands.     From  one  or  more  of  these  causes  the 
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internal  recti  lose  their  normal  power  and  the  eye  is  1 
diplopia  is  the  result,  and  to  overcome  this  the  patient  1 
ignores  the  vision  in  the  everted  eye,  which  after  a  time 
amblyopic. 

Apparent  Strabismus,*— To  determine  if  a  strabismus 
apparent  or  concomitant  we  cover,  with  the  hand,  one  of 
patient's  eyes,  and  at  the  same  time  cause  him  to  fix  attenlii 
the  forefinger  of  the  other  hand  with  the  uncovered  eye.  M 
while  he  steadily  looks  at  the  finger,  we  uncover  rapidly 
eye.  If  the  eye  which  was  covered  does  not  move  when 
the  hand  is  taken  away,  and  he  sees  with  that  eye  the  fia 
distinctly,  the  strabismus  is  only  apparent.  A  strabismui 
this  kind  is  generally  divergent.  If  we  find  that  tbe 
is  more  pronounced  in  one  eye  than  in  the  Other,  paresis  of  ( 
of  the  muscles  probably  exists  (p.  456). 

Strabismus  Convercens. — We  may  suppose  that  one  1 
only  is  affected.  If  an  object  be  held  before  the  patient's  & 
and  he  is  directed  to  look  at  it,  the  woiking  eye  is  fixed  on 
object,  but  the  squinting  one  is  instantly  inverted.  If 
working  eye  is  closed,  the  squinting  one  turns  slowly  outwal 
and  is  fixed  on  the  object,  but  if  the  other  eye  is  opened 
squinting  one  again  rolls  inwards, 

1  have  before  explnined  the  meaning  of  the  term  second 
angle  of  squinting,  and  laid  it  down  as  a  rule  that  the  second 
angle  is  always  greater  than  the  primary  one  in  instances 
paralysis  ;  but  that  is  not  the  case  in  strabismus,  for  if 
working  eye  is  closed,  it  will  be  inverted  to  exactly  the  si 
extent  as  the  squinting  eye  is  everted,  when  directed  towa 
an  object  held  before  the  patient's  face. 

In  consequence  of  the  inability  of  tbe  two  eyes  to  fix  tl 
optic  axes   on   the  same  object,  double  vision  exists  ;  and 
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cases  of  internal  strabismus  the  diplopia  is  direct,  the  image 
observed  with  the  squinting  eye  being  projected  towards  the 
corresponding  tempie  (Fig.  6l). 

Double  vision  may  disappear,  because  the  rays  of  light  in  the 
squinting  eye  faU  on  the  peripheral  or  less  sensitive  portions  of 
the  retina,  and  the  impression  after  a  time  is  ignored  by  the 
patient.  If  the  squint  be  only  slight,  the  image  falls  upon  the 
retina  near  the  macula  !utea,  and  this  part  of  the  retina  being 
very  sensitive  the  confusion  of  vision  becomes  great,  and  to 
overcome  this  one  eye  is  still  further  inverted. 

In  the  above  remarks  we  have  supposed  only  one  eye  to  be 
affected,  but  this  is  by  no  means  always  the  case.  The  squint 
may  be  alUmating,  appearing  first  in  one  eye  and  then  in  the 
other,  so  that  if  the  apparently  working  eye  is  closed,  the 
squinting  eye  assumes  its  normal  position  ;  but,  in  place  of 
becoming  again  inverted  when  the  former  is  opened,  it  may  retain 
its  natural  position,  and  the  other  eye  continue  to  be  inverted. 
In  fact,  first  one  eye  and  then  the  other  squints;  it  appears  to  be 
amatter  of  indifference  to  the  patient  which  eye  he  uses,  but  he 
is  unable  to  concentrate  both  his  optic  axes  simultaneously  on 
the  same  object  ;  in  these  cases  the  sight  of  both  eyes  is  nearly 
equally  good.  After  some  time,  however,  the  sight  in  one  eye 
becomes  less  acute  than  in  the  other,  and  the  patient,  finding 
this,  rotates  the  least  perfect  eye  inwards,  and  keeps  it  in  that 
position,  while  he  works  with  the  other  eye ;  in  this  way  the 
strabismus  becomes ^.irrf. 

Strabismus  having  existed  for  some  time,  the  beneficial  effects 
of  an  operation  upon  the  visual  powers  of  the  affected  eye  will 
depend  upon  its  acuteness  of  sight.  If  the  sight  is  pretty  good, 
and  the  squinting  eye  can  be  steadily  fixed  on  an  object  in  front 
of  it,  while  the  working  eye  is  closed,  we  may  expect  much  benefit 
from  an  operation,  But  if  the  sight  is  alreadymuchimpaired,and 
the  patient  cannot  fix  the  squinting  eye  on  an  object,  although 
the  other  eye  is  dosed,  we  can  hope  to  gain  but  slight,  if  any, 
advantage  to  sight  from  an  opcratio 
operate  for  strabismus  until  a  child 
to  determine  if  his  sight  in  both  eyi 
the  operation,  to  wear  glasses  to  cor 


t   advisable   t 
>  old  enough  to  enable  us  i" 
i  is  fairly  good  ;  and  after 
;ct  his  error  of  refraction. 
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I,  Treatment, — The  methods  which  have  from  tinie  lo  lime  taai 
advocated  for  the  cure  of  strabismus  are  numerous,  but  foraQ 
practical  purposes  we  may  confine  our  attention  to  tcnoioinTaf 
the  afTccicd  muscle,  our  object  being  to  weaken  the  power  ofihc 
muscle,  and  thus  overcome  the  strabismus. 

No  doubt  much  may  be  done,  and  must  be  done,  by  mcau 
of  convex  glasses  in  the  case  of  hypcrmeiropia,  and  of  concivt 
glasses  in  myopia,  Co  overcome  the  abnormalities  in  the  re&aclive 
media  which  induce  a  squint ;  but  strabismus  having  been  oect 
acquired,  division  of  the  muscles  which  cnusc  the  squint  is  the 
treatment  upon  which  my  experience  teaches  me  alone  to  rely 
(except  in  certain  cases  which  will  be  subsequently  referred  io>. 

1  believe  it  is  necessary  to  divide  the  muscle  not  only  of  the 
"  squinting,  but  of  the  working  eye  also,  even  in  cases  of  motto- 
lateral  strabismus,  because  the  parallelism  of  the  eyes  is  aficried 
through  means  of  a  common  motor  influence.     If  the  intennl 
rectus  of  only  one  eye  is  divided,  its  tendon  retracts  andfonnS 
an  attachment  to  the  sclerotic  further  back  than  that  of  its 
normal  position :  the  insertion  of  the  muscle  which  has  not 
been  operated  on  is   anterior  to  that  of  the  internal  rectus  #  . 
the  other  eye,  and  is  therefore  longer  (stronger),  and  has  l3 
an  advantage  over  the  divided  muscle  when  the  eyes  are  n 
to  converge  on  a  near  point.     1  consequently  invariably  & 
the  interna!  rectus  in  both  eyes,  and  by  putting  back  the  al 
ment  of  both  muscles  equally,  obtain  parallelism  of  the  e;a*9 
rest,   and   also   when   converging.      Many   surgeons, 
prefer  operating  on  one  eye  at  a  time  rather  thao  dividing  b 
internal  rectL 

The  relations  of  the  tendons  of  the  recti  muscles  K 
of  Tenon  have  already  been  considered  (page  2),  and  it  is  (I 
necessary  for  me  to  add  that  in  dividing  the  tendons  ofd 
muscles  for  the  cure  of  strabismus,  we  must  cut  them  tl 
at  their  insertion  into  the  sclerotic,  so  as  not  to  disturb  ti 
connections  with  the  capsule  of  Tenon  more  than  we  can  hrfp 

The  patient  having  been  placed  under  the  influence  of  chloro- 
form, and  the  lids  separated  with  a  stop  speculum  (the  intenut 
rectus  being  the  muscle  to  be  divided),  an  assistant  se 
of  the  conjunctiva  with  a  pair  of  forceps,  and  everts  tl 
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The  surgeon  then  nips  up  a  fold  of  the  conjunctiva  with  a  Dmsion  0 
pair  of  fixing  forceps  at  a  line  corresponding  to  the  lower  u^"^' 
maigin  of  the  cornea,  and  well  back  towards  the  caruncle.  The 
Ibid  of  conjunctiva  below  the  forceps  should  then  be  cut  through, 
dividing  all  the  structures  down  to  the  sclerotic.  It  is  very 
important  completely  to  expose  the  sclerotic.  The  surgeon 
dien  takes  a  Cowell's  strabismus  hook,  and  placing  its  point  on  Pasting  th 
tiie  sclerotic,  runs  it  a  little  downwards,  so  as  to  get  below  the 
muscle,  and  then  well  backwards,  so  as  to  get  behind  it ;  the 
point  of  the  instrument  being  still  kept  on  the  sclerotic,  is  then 
moved  upwards  and  forwards,  so  that  the  extremity  of  the  hook 
protrudes  under  the  conjunctiva  above  the  upper  border  of  the 
muscle.  The  internal  rectus  is  now  to  be  put  on  the  stretch,  by 
dnwing  the  hook  towards  the  outer  angle  of  the  orbit,  and  while 
tiie  tendon  of  the  muscle  is  kept  tense  in  this  way  the  points  of 
tiie  scissors  are  to  be  introduced  into  the  wound,  the  lower  blade 
pissing  beneath  the  tendon  in  contact  with  the  sclerotic,  and  the 
upper  blade  between  the  tendon  and  the  conjunctiva.  In  this  way 
tiie  tendon  of  the  muscle  is  to  be  cut  through.  The  strabismus 
kook  is  then  to  be  passed  upwards  and  downwards  against  the 
sclerotic,  so  as  to  determine  if  any  of  the  lateral  offsets  of  the 
ansde  have  been  left  undivided ;  if  so,  they  must  be  carefully 
cat  through. 

The  after-treatment  consists  in  keeping  the  eye  at  rest  for  a 
inr  days ;  a  cold  compress  may  be  employed  for  the  first 
twenty-four  hours  after  the  operation. 

As  soon  as  the  patient  has  recovered  from  the  effects  of  the  Test  the 
diloroform,  we  must  examine  the  eye  operated  on,  in  order  Swided^ 
Ifaat  we  may  ascertain  the  condition  of  the  internal  recti.     It  is  °»*cle. 
erident  that,  if  the  operation  has  been  successfully  performed, 
tiie  patient  will  still  have  some  power  of  inverting  his  eyes 
durough  the  attachments  of  the  muscles  to  the  capsule  of  Tenon, 
IP  that  both  eyes  will  converge  upon  an  object  held  some  six 
in  front  of  the  patient's  nose ;  but  when  the  object  is 
closely  approximated  to  the  face,  the  divided  muscles 
ibould  not  have  sufficient  power  to  turn  the  eyes  any  further 
inwards. 

In  the  course  of  three  or  four  days  the  divided  ends  of  the 
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We  not  unfrequently  meet  wi' 
people,  in  which  the  sight  of  ( 
want  of  use.  In  cases  of  this 
be  exercised  in  reading  with  s 
hours  ever)'  day,  the  working  ej 
we  may  divide  the  niusde  of  the 
advantage,  but  harmony  of  mw 
from  want  of  sensorial  guidance 
such  instances  opemle  only  on  o 
the  sight  of  one  eye  may  be  ver) 
stances  the  above  rule  still  ho 
squinting  eye  ;  but  the  sight  of  I 

In  cases  of  convergent  strabi; 
weakness  of  the  external  r 
posed  to  treat  the  case  upon 
described  (p,  460)  dividing  tl 
same  time  shortening  the  cxtt 
mind  the  fact  that  we  must ; 
to  the  weakened  (cjitcmal) 
continued  course  of  local  Fara< 

Divergent  Strabismus,  as  1  h; 
due  to  insufficiency  of  the  int( 
be  produced  from  a  defective 
vergent  squint.    In  cases  whci 
defective  the  eye  often  diveige; 
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the  internal  rectus,  or  bring  its  point  of  insertion  into  the  sclerotic 
forwards,  while  we  lengthen  (so  as  to  lessen  the  power)  of  the 
external  muscle,  by  dividing  it,  and  allowing  the  retracted  ex- 
Iremity  to  unite  to  the  sclerotic  behind  the  point  of  its  normal 
insertion.  But  wc  unquestionably  meet  with  instances  of 
divergent  strabismus  in  which  the  sight  of  the  squinting  eye  is 
fairly  good ;  in  such  cases  favourable  results  frequently  follow 
simple  tenotomy  of  the  external  rectus  of  the  diverging  eye. 

Downward  Squint,— This  affection  of  the  eye  is  of  rare  di 
occurrence,  but  the  following  case,  given  by  Surgeon-Major  ^ 
Partridge,  of  Bombay,  is  a  remarkably  good  illustration,  not  only 
of  the  symptoms,  but  also  of  the  successful  treatment  of  a  case 
of  the  kind:^Captain  E.,  aged  about  forty-five,  came  imder  Cb 
my  care  in  September,  iSfig,  complainingof  defective  vision  and 
strabismus.    On  examination,  I  found  that  he  only,  as  a  rule, 
used  the  right  eye,  and  had  acquired  a  habit  of  half-closing 
the  lids  of  the  left  eye,  to  avoid  confusion  of  images.    If  the 
right  eye  was  covered  he  could  see,  though  not  clearly,  with  ihe 
left.  When  directed  to  look  at  an  object  distant  about  13  inches, 
with  both  eyes  open,  the  left  eye  turned  directly  downwards,  or 
downwards  and  ver>'  slightly  inwards.    The  right  eye  being  tc 
covered,  the  left  immediately  came  into  position,  showing  a  ""^ 
primary    deviation    of   about    2   hncs.     The  right    eye   being 
observed  while  the  left  was  coming  into  position,  the  secondary 
deviation  was  seen  to  be  equal  to  the  primary,  thus  excluding 
the  idea  of  any  paralysis  of  the  opposing  muscle. 

Both  eyes  being  uncovered,  and  he  being  told  to  look  with 
the  left  eye  only,  the  right  eye  was  turned  somewhat  upwards. 

On  testing  his  vision,  I  found  that  iviih  the  right  eye  he  could  Tc 
read  No.  23  Snellen  only  at  10  feet,  and  that  no  spherical  giass  0°  1 
corrected  vision,  V  ^  J.  With  the  left  eye  he  could  read  No. 
20  only  at  5  feet,  V  =  }  ;  and  no  spherical  glass  corrected 
vision.  By  means  of  the  sienopaic  apparatus,  however,  1  found 
that  in  the  right  eye  he  had  "simple  astigmatism,"  being 
"  myopic"  in  the  vertical  meridian  (A),  and  "emmetropic"  in 
the  horizontal  meridian;  and  that  a  concave  cylindrical  glass, 
with  its  axis  horizontal,  enabled  him  to  read  perfectly  at  :o  feel. 
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Inihelcft  eye  he  had  mixed  "astigmatism,"  being  myopic  ft  in 
a  direction  midway  between  the  vertical  and  horizontal  meri- 
dians, while  he  was  "hypermetropic"  I'o  in  a  direction  at  li^ 
angles  to  this.  A  combination  of  two  cylindrical  glasses  ( —  50) 
in  the  semi-horizontal  direction,  and  (+  40)  in  the  semJ-^'cnical 
direction,  corrected  vision  up  to  14  feet — 3  certain  amotmtof 
amblyopia  from  forty -five  years  of  disease  preventing  his  rtadinc 
fluently  at  20  feet. 

"  Taking  into  consideration  that  there  was  no  paralysis,  thit 
diplopia  could  be  produced  by  a  prism,  that  vision  could  be 
corrected  by  suitable  glasses,  1  saw  no  reason  why  an  operation 
for  the  cure  of  the  strabismus  should  not  succeed,  although  it 
had  existed  for  forty-five  years  !  Accordingly,  I  placed  him 
under  chloroform,  and  divided  the  inferior  rectus  by  the  sub- 
conjunctival operation.  There  were  no  Literal  expansions  of 
the  muscle,  and  the  eye  immediately  righted  itself^  turning  at 
first  a  little  outwards;  this,  however,  corrected  itself  after  tliej 
first  day.  The  eye  is  now  quite  straight,  and  all  deformity  S 
removed.  When  I  last  saw  him  he  had  not  received  his  a; 
Diatic  glasses,  but  I  have  no  doubt  that,  when  he  gets  theII^l| 
will  not  only  be  greatly  improved  in  appearance,  but  Wtll  e  ~ 

Nystagmus  consists  in  a  peculiar  oscillation  of  the  eycba 
this  oscillation  is  almost  always  in  the  horizontal  dire 
During  the  period  of  irregular  movemcntsof  the  eyes  the  patie 
complains  of  diplopia  and  an  utter  inability  to  pursue  his  a 
nary  avocation.  Nystagmus  generally  first  manifests  iisdf  ^ 
infancy,  but  it  may  be  caused  in  after-life  in  ccrtai 
stances.  For  instance,  men  employed  in  working  i 
mines  have  to  carry  on  their  avocation  for  hours  together  lea 
tng  on  one  side,  with  their  gaze  lixed  above  the  horii0nt.1l  111 
Occupation  of  this  kind  not  unfrequenlly  leads  to  what  is 
as  mining  nys/ag-mus.  In  cases  of  this  kind  no  lesion 
optic  nerve  can  be  recognised,  but  the  oscillating  n 
the  eyes  prevent  the  patient  from  continuing  his  work. 

*  Mcdkal  TiBus  and  Guidlc,  vol.  L  1871,  p.  243. 
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The  treatment  of  instances  of  miners'  nystagmus  consists  in 
resting  the  eyes ;  after  a  complete  cessation  from  work  the 
muscles  regain  their  functions,  and  the  oscillations  of  the  eyeballs 
cease.  The  relief  is,  however,  usually  temporary,  the  irregular 
movements  of  the  eyes  too  often  returning  when  the  miner 
resumes  his  occupation.  Rest  is  the  only  means  which  affords 
any  relief  in  these  cases.  Among  infants  the  nystagmus  is 
generally  associated  with  anomalies  of  refraction,  together  with 
opacities  of  the  cornea  or  lens,  and  in  many  cases  with  irre- 
parable lesions  of  the  optic  nerve  or  retina. 


ERRORS   OF    REFRACTION 
OF  THI 

General  Coruideraiiom—Niimer 
Emmetropia  attd  Amttropia- 
Deitcting —  Treatment — Spasm 
mus^Myopia— -Symptoms —  7> 

ioms — Diagnosis — Complitattoi 
— Causes — Symptoms — Diagno 

The  human  eye  has  been  comp 
.  retina  concsponding  to  ihe  grou 
image  appears,  the  object  lens 
tion  of  iwo  lenses  jtixtaposed  ( 
lens),  with  a  diaphragm  (the  iris) 

That  a  bi-convex  lens  is  \ 
the  external  world  upon  a  st 
which  every  one  can  assure 
If  a  lighted  candle  be  held 
easy  to  adjust  the  candle  and 
inverted  image  of  the  flame  sho; 
If  the  screen  be  now  brought  nca 


EYE  AN  OPTICAL  rNSTRUMENT.                 473 

Ihe  rays  of  light  passing  through  the  lens  being  more  nearly 
parallel,  and  further  from  the  lens  when  the  object  is  near,  the 
Tays  being  then  divergent. 

If  the  candle  is  kept  in  one  position,  and  a  stronger  lens—  Unwi. 
that  is,  one  having  a  greater  convexity— be  substituted  for  the 
first,  the  image  of  the  flame  on  the  screen  will  be  blurred,  and 
the  lens  will  have  to  be  moved  nearer  to  the  screen  to  give  the 
image  definition.    If,  on  the  other  hand,  a  weaker  lens,  or  one 
with  less  convex   surfaces,  be  substituted  for  the  first,  it  will 
have  to  be  placed  nearer  to  the  candle,  in  order  that  the  flame 
may  be  accurately  focussed  on  the  screen.     In  other  words,  the 
greater  the  con\'exity  of  the  lens,  the  more  quickly  do  rays  of 
light  passing  through  it  come  to  a  focus;  and  supposing  the 
lens  we  were  experimenting  with  were  a  perfectly  transparent  and 
elastic  body,  if  we  stretch  it  from  its  circumference  equally  in  all 
directionswe  should  renderitssurfaceflattcr,and  thereby  lengthen 
its  focus.    Directly  the  force  employed  was  discontinued  the  sur- 
faces of  the  elastic  body  would  bulge  outwards,  the  lens  would 
become  more  convex,  and  its  focal  distance  would  be  shortened. 

The  lens  in  the  human  eye  is  an  elastic  substance,  which  is  Accnmnj. 
compressed  when  at  rest,  because  it  is  contained  in  a  capsule  '"'"" 
which  is  kept  in  a  condition  of  tension  from  its  circumference  by 
the  suspensory  ligament.    When  the  ciliary  muscle  contracts,  by 
pulling  forward  the  ciliary  processes  and  the  choroid,  the  sus- 
pensory ligament  is  slackened,  the  capsule  of  the  lens  becomes 
relaxed,  and  Its  anterior  surface  immediately  bulges  forwards, 
by  virtue  of  its  elasticity,  but  returns  to  its  flatter  condition  as 
soon  as  the  ciliary  muscle  ceases  to  act.     By  the  contraction  and 
relaxation  of  the  ciliarj-  muscle,  therefore,  the  anterior  surface 
of  the  lens  is  rendered  more  or  less  convex,  and  so  the  power 

this  way  it  is  enabled  to  focus  both  parallel  rays  of  light  (those 
proceeding  from  a  distant  object)  and  also  divergent  rays  (those 

refraction  of  light,  &c..  in  this  chapter,  because  1  think  they  maybe 
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If  a  solution  of  atropine  is  applied  to  the  conjunctiva,  ill 
ciliary  muscle  fails  to  contract,  and  near  objects  ai^>e3r  ii 
distinct  ;  because,  ttic  muscle  being  paralyzed,  accoinmod3tiiM.J 
is  impossible,  and  divergent  rays  are  not  brought  to  a  focus  oaf 
the  retina.     Under  these  circumstances  distant  objects  ai 
seen,  parallel  rays  being  brought  to  a  focus  on  the  yellow  spotJ 

We  not  unfrequently  meet  with  patients  who  are  weaJ:  a 
out  of  health  complaining  that  their  sight  is  defective ; 
reading  for  a  short  liine  the  words  become  indistinct,  thejr  b 

.   difficulty  in  threading  a  needle,  and  so  on,  but  they  c; 
objects  clearly.     A  condition  such  as  this  may  ai 
of  tone  in  the  ciliary  muscle,  which  is  unable  to  con 
tively  for  any  length  of  time,  so  as  to  keep  the  s 
ment  relaxed,  and  enable  the  anterior  surface  of  the  I 
maintain  its  convexity  sufficiently  to  focus  divergent  ray: 
the  retina.    This  state  of  things 
asthenopia. 

But  this  leads  us  to  another  point  with  reference  to  v 
To  be  accurate  it  must  be  binocular ;  the  rays  of  light  proccedu 
from  any  object  must  fall  upon   corresponding  portions  o' 
retina;  in  both  eyes.     To  effect  this  the  eyes  converge  s 
taneously,and  to  an  exactly  equal  extent,  upon  any  object  thali^ 
gradually  approximated  to  the  observer's  face.     Under  tl 
circumstances,  the  pictures  formed  in  both  eyes  are  blended 
into  one  in  the  sensorium,  producing  a  single  image  of  ai 
geometrical  proportions.     Vision  by  means   of  t 
accurate,  for  the  retina  only  gives  us  an  account  a 
so  that  on  looking  at  a  hollow  medal  with  o 
produced  is  that  the  medal  stands  boldly  out. 
an  accurate  perception  of  relief  ihe  two  optic 
operate,  so  that  the  image  shall  fall  c 
retina;  of  both  eyes  ;  the  object  so  see 
associated  in  the  brain  so  as  to  produc 
form  and  situation  in  space. 
Whenever  the  accommodation  is  exerted,  convergence  of  di 

'   optic  axes  to  a  greater  or  less  degree  simultaneously  occo 
dependent  upon  the  amount  of  that  accommodation; 
tnetropic  eyes,  convergence  and  accommodation  arc   < 
balanced.    Supposing,  however,  from  the  wealcness  of  tl 


In  order  to  gi*^ 


D  identical  spots  of  tl 
I  nt  different  angles  ^ 
:  a  picture  of  its  I 
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tcmal  rectus  of  one  eye  the  patient  cannot  converge  both  eyes 
accurately  on  an  object,  or,  having  brought  his  eyes  to  bear  on 
a  point,  he  is  unable  to  keep  them  steadily  fixed  on  it,  the  ex- 
ternal rectus  being  stronger  than  its  antagonist,  will  evert  this 
eye^  and  the  patient's  sight  necessarily  becomes  confused.  This 
condition  is  known  as  muscular  asthenopia^  and  may  be  caused 
by  weakness  of  any  of  the  muscles  of  the  eye. 

I  must  agam  refer  to  our  experiment,  and  suppose  that  the  Astlgma- 
surface  of  the  lens  intervening  between  the  candle  and  the  '**"* 
screen  is  not  perfectly  spherical ;  for  instance,  if  the  surface  of 
the  lens  (or  in  the  eye  of  the  cornea)  in  place  of  being  spherical 
is  of  greater  curvature  in  the  vertical  than  in  the  horizontal 
meridian.  Evidently  rays  of  light  passing  through  such  a  cornea 
or  lens  cannot  be  brought  to  a  single  focus  at  a  point  on  the 
screen  or  retina,  but  possess  two  linear  foci ;  the  vertical  being 
the  stronger  meridian  will  bring  rays  of  light  to  a  focus  nearer 
to  the  lens  than  the  horizontal  or  weaker  meridian,  and  the 
image  of  the  candle  formed  on  the  screen  or  retina  will  thus  be 
blurred.  This  condition  of  things,  if  it  exists  in  the  human 
eye,  is  known  as  astipnatisvi.  Irregularities  of  the  surface  of 
the  cornea  are,  as  a  rule,  the  cause  of  imperfect  vision  of  this 
description. 

NUMERATION  OF  SPECTACLE  LENSES. 

In  the  new  or  metrical  system  the  metre  is  substituted  for  the 
inch  in  numbering  glasses,  the  unit  being  made  sufficiently  small 
so  that  the  number  of  the  lens  generally  in  use  may  be  expressed 
in  whole  numbers.  But  as  we  require  lenses  having  a  focal 
distance  of  less  than  one  metre,  and  also  lenses  of  powers  inter- 
mediate to  the  whole  number,  we  employ  fractions  of  a  metre. 

The  unit  is  a  lens  of  one  metre  focal  length ;  for  con- 
venience it  is  called  a  Dioptric^  and  for  the  sake  of  brevity  is 
written  D.  The  sign  -|-  before  a  number  means  a  convex 
glass  ;  —  a  concave  lens  ;  Cyl.,  a  cylindrical  lens.    Thus  : — 

+  4  D.  means  convex  4  dioptrics. 

—  4  D.     „     concave  4        h 

—  .5  D.     „  „      \  dioptre. 
+  .5  D.     „    convex  „ 
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+76  EMMETKOPIA,  AMETROPIA. 

At  the  end  of  this  chapter  a  tabic  will  be  found  showing  tin 
corresponding  value  of  lenses  under  the  old  and  present  sp^m 

of  numeration. 

EMMETROPIA  AND  AMETROPIA, 

Emmetropia.— An  eje  is  said  to  be  emmeln>^  if  ^rfwn  !a 

a  stale  of  perfect  repose  (the  ciliary  muscle  being  relaxed^ 
directed  to  a  distant  object,  the  rays  of  light  proceeding  I 
that  object  are  brought  to  an  exact  focus  on  the  retina.    Ttiat  1^ 
the  accommodation  of  the  eye  being  attest,  parallel  raysofli^ 
are  accurately  focussed  on  the  iyellow  spot  of  ilie 
vision  of  such  an  eye  for  distant  objects  is  perfect,  and  is  di^ 
turbed  by  even  a  slightly  convex  lens  held  in  Ironc  of 
is  not  improved  by  a  slightly  concave  glass. 

If  an  emmetropic  eye  is  examined  by  the  direct  method  «ilk 
the  ophthalmoscope,  at  some  distance,  the  disc  appears  blantd; 
but  at  3  or  4  inches  from  the  cornea  a  clearly  defined,' 
image  is  seen. 

A.     Ametropia.— Eyes  which  arc  not  emmetropic  are  amitr^t- 
In  ametropia,  the  accommodation  being  at  rest,  parallel  xxfi 
not  united  on  the  retina,  but  are  brought  to  a  focus,  eitber  IB  b 
of,  or  else  behind,  the  retina. 

HVPERMETROPIA, 

A  patient  comes  to  us  complaining  that  in  reading,  wriiJ 
'    and  other  close  work,  cspcdally  by  artificial  light  or  in  a  glM 
atmosphere,  his  sight  fails  him.    After  working  for  a  shon  t 
he  probably  experiences  a  feeling  of  fatigue,  the  worda  he  ( 
be  reading  become  confused.     It  may  be  he  suffers  from  ad 
pain  over  the  eyebrows,  and  symptoms  such  as  these  oblige 
to  discontinue  the  work  upon  which  he  is  engaged. 
resting  his  eyes  he  can  see  distinctly,  and  resumes  his  occnp 
.    tion ;   but   the    same   train   of  symploni*   arc  produced  hjr 
return  to  work.     On    examining  a  person's  eyes  affected 
this  way,  they  may  appear  to  be  healthy,  with  the  cxc^ittan  ofl 
slight  amount  of  conjunctivitis,  and  the  patient  nc 
describes  his  sight  as  being  particularly  good;  but  if  yoa 
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him  31  a  distance  of  20  feet  from  a  card  of  test  types,  you 
will  discover  that  he  cannot  clearly  see  the  smaller  letters  ;  he 
will  probably  also  falter  in  reading  No.  i  lest  type  a.t  12  inches 
distance  from  his  eyes ;  in  fact,  both  his  far  and  near  sight  arc 
imperfect.* 

Unless  in  some  exceptional  cases  of  hypermetropia,  to  which 
I  shall  presently  refer,  the  patient's  distant  and  near  sight  are 
improved  by  convex  lenses  placed  before  his  eyes. 

Supposing  a  person  comes  to  us  complaining  of  symptoms  t. 
such  as  those  to  which  I  have  referred,  we  direct  him  to  stand  J* 
at  a  distance  of  30  feet  from  the  test  type,  and  then,  closing 
his  left,  we  find  with  his  right  eye  that  he  can  see  letters  perhaps 
from  No.  200  to  No.  loo,  but  he  cannot  make  out  any  of  the 
type  beyond  that  number.  We  then  take  a  weak  convex  lens, 
such  as  75  D.,  and  place  it  in  front  of  the  right  eye.  If 
this  glass  improves  the  patient's  sight,  we  remove  it  and  place 
the  next  stronger  lens  before  his  e>'e,  and  so  on  until  the  most 
powerful  convex  lens  has  been  found  which  most  improves  his 
sight,  enabling  him,  perhaps,  to  see  No.  25  at  20  feel.  With  this 
lens  the  patient  will  also  very  likely  be  able  to  read  No.  t  type 
held  at  iz  inches  distant  from  his  eye. 

The  conformation  of  the  eye  in  a  case  like  this  is  defective.  In  E 
by  far  the  majority  of  cases  the  globeis  too  short  in  its  antero-  J, 
posterior  diameter,  the  retina  being  nearer  the  lens  than  it  ought 
to  be ;  thus,  when  the  patient's  accommodation  is  relaxed  parallel 
rays  of  light  are  not  accurately  focussed  on  the  retina  (Fig.  64). 
To  overcome  this  defect  it  is  necessary  to  bring  the  point  at  which 
the  rays  are  focussed  nearer  the  lens,  so  that  they  shall  unite  on 
the  retina,  and  this  may  be  done  by  placing  a  convex  lens  in 
front  of  the  patient's  cornea,  so  as  to  increase  the  refractive 
power  of  the  media  through  which  the  rays  pass  before  they 
reach  his  retina. 

With  such  a  condition  of  eye  the  patient  unconsciously  uses 
his  ciliary  muscle  so  as  to  increase  the  power  of  his  lens,  and  by 
ihortening  its  focal  distance  to  unite  the  rays  of  light  upon  hia 

»  The  use  of  lest  types  are  euplnined  at  page  *9,  and  at  the  end  of 
di  chapter  B  table  of  Mr.  Con'cll's  test  types  will  be  found. 
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retina.  By  active  accommodation  a  hypermetropic  patient'sfa^ 
•  sight  may  thus  be  rendered  tolerably  dear.  But  when  ihii 
person  is  working  a.t  near  Dbject!i  be  it 
compelled  to  exert  an  extraordinuT 
amount  of  accommodation  in  order  n 
focus  the  divergent  rays  on  his  retinjn 
This  constant  strain  on  tl: 
tion  of  his  eye  not  only  gives  rise 
gestion  of  its  internal  structims,  and  n 
pain,  conjunctix'itis,  and 
effort  of  accommodation  cannM  be  cc» 
tinued  beyond  a  certain  point;  am^dc 
ciliary  muscle  growing  weary,  the  o»- 
vexity  of  the  lens  diminishes  and  the  p*, 
tient's  sight  instantly  becomes 
A  convex  glass  placed  before  the  patiod^ 
eyes,  by  rendering  rays  more  convergtBt, 
does  away  with  the  necessity  for  as  in- 
ordinate amount  of  accammoduion, 
which  explains  the  relief  hi-pcmeuopict 
experience  from  wearing  convex  gtauck- 
On  examining  the  eye  of  a  hypBi"^ 
tropic  person  in  the  manner  1  ba<re  it- 
ferrcd  to,  it  is  evident  that,  whcnheaMlcar' 
vours  to  define  the  lest  letters 
he  may  unconsciously  make  tise  irf  Mk 
ciliary  muscle,  and  by  incrcasins  the 
vcxity  of  his  lens,  shorten  its  focal  dj*- 
tance,  and  thus  overcome  to  some  fXtcnl 
the  defect  in  the  formation  of  tut  ejti 
And,  as  a  matter  of  fict, 
persons,  especially  young  ones, 
considerable  use  of  their  accommodaUo^' 
even  when  looking  at  distant  ot^ecnt 
indeed,  children  not  unfrequentty  CMtKly 

overcome  their  hypermctropia  in  this  way.  In  order,  theidMClo 

discover  the  actual  amount  of  hypcrmctropia  which  exiftt  lBaii|i. 

given  case,  it  is  neccssar)'  to  paralyic  the  cilt»7 

Atropine. 
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For  instance,  we  find  that  a  patient  with  his  right  eye  at  20 
feet  can  define  the  letters  No.  100  of  test  types,  but  he  cannot 
make  out  any  of  the  letters  beyond  this  number ;  we  find  that 
+  I  D.  is  the  strongest  lens  with  which  he  can  see  No.  20  at 
20  feet    This  gives  us  the  degree  of  his  manifest  hypermetropia.  Manifest 
Wc  now  direct  this  patient  to  drop  a  solution  of  sulphate  of**3T>«--. 
atropine,  4  grains  to  the  ounce  of  water,  into  his  eyes,  night  and 
morning,  for  three  or  four  days ;  the  action  of  the  ciliary  muscle 
is  thus  completely  paralyzed ;  we  then  place  him  at  20  feet  latent. 
firom  the  test  types,  and  find  that  with  his  right  eye,  to  sec  No. 
20  in  place  of  +  i  D.,  he  requires  +  4  D.,  and  is  said  to  have 
I  D.  of  manifest,  3  D.  of  latent,  and  4  D.  total  hypermetropia* 
In  this  way  we  ascertain,  independently  of  the  ciliary  muscle,  •p^^ijj 
the  amount  of  his  total  hypermetropia,  or  the  real  defect  in  the  >>yper-, 
refraction  of  his  eye. 

As  a  rule,  it  is  well  to  order  a  glass  for  such  a  patient  of  the  Sefectioa 
mean  strength  between  the  amount  of  total  and  manifest  hyper-  <^  «*»««*• 
metropia.  In  the  case  we  have  been  considering,  +  2.50  D. 
would  suit  the  patient  after  he  had  recovered  from  the  effects  of 
the  atropine.  The  reason  of  this  is,  that  most  hypermetropic 
patients  have  become  so  accustomed  to  over-exert  their  accom- 
modation, that  they  cannot  suddenly  suppress  this  habit,  and  so 
glasses  which  neutralize  the  whole  of  their  hypermetropia  would 
be  too  strong  for  them.  In  time,  however,  they  lose  the  habit 
of  overworking  their  ciliary  muscle,  and  then  they  require  to 
change  their  glasses  for  stronger  ones  than  those  we  at  first 
ordered  for  them. 

Hypermetropic  patients  should  wear  their  glasses  constantly.  Coniuantiy 
The  defect  of  sight  from  which  they  suffer  is  a  permanent  one,  SSL*, 
and  the  strain  on  the  accommodation  which  they  employ  to 
overcome  their  error  of  refraction  is  injurious  to  the  eyes. 

In  the  case  of  the  patient  we  suppose  to  be  under  observation, 
we  closed  his  left  eye  and  examined  the  right  one,  and  having  Examine 
found  out  first  the  amount  or  manifest  hypermetropia  in  the  ^"^  «>«*• 
right,  we  now  close  this  eye,  and  examine  the  left  one  in  the 
same  way.  Wc  may  find  the  sight  of  this  eye  differs  from  the 
right,  and  that  to  see  No.  20  the  patient  will  require  2  in  place 
of  I  D. ;  +  2  D.  is  the  strongest  glass  which  gives  him  dear 
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ui  of  airopie^l 
iwhidilieaBfl 


distant  vision  with  ihc  left  eye.  After  the  application  « 

we  lind  that  -y  ^Xi.\&  the  most  powerful  glass  with  whidilieaf 

read  No.  so  at  ao  feet  with  this  eye, 

it  is  common  to  find  the  sight  of  the  e>es  difTering  in  this  wif 
in  cases  of  hypermetropia,  and  it  is  then  advisable  to  otdc 
different  glasses  for  the  right  and  left  eye.  In  Ibis  case  wccune 
ta  the  conclusion  that  +  2'5  D,  was  the  glass  to  order  for  the 
right  eye  ;  for  the  left,  a  difference  between  z  D.,  his  nuuiilESt 
hypermetropia,  and  6  D.,  his  total  hypermetropia,  will  givt  w 
+  +  D.  as  the  proper  glass  for  the  left  eye,  so  that  this  patitsiiA 
spectacles  would  on  the  right  side  contain  +2*5  D.,aDdooilK 
left  side  +  4  B.,  and  these  glasses  be  must  wear  consom^ 
for  both  near  and  distant  objects. 

From  the  above  account  of  hypermetropia  and  the  power  a 
person  suffering  in  this  way  has  of  overcoming  his  defective  s^ 
by  an  incrcasedcffort  of  accommodation,  it  follows  that,  iite*d)r 
life,  when  the  vigour  of  the  ciliary  muscle  is  perfect,  and  tte  , 
patient  does  not  require  to  exercise  his  eyes  overmncb  ■ 
near  objects,  his  defective  vision  may  not  be  obscivtd:  Itll 
only  after  close  application  to  work  that  be  is  consdooi  • 
his  imperfect  sight.  Symptoms  of  asthenopia  then  t 
it  may  be,  a  person  having  a  slight  degree  of  hypem 
manages  to  get  on  very  well,  until  from  some  cause  or  ot 
general  health  falls  below  par,  the  ciliary  muscle  loses  i) 
tractile  power,  together  with  the  other  muscles  of  bis  bo( 
excessive  accommodation  being  no  longer  possible,  the  d 
the  refractive  power  of  the  eye  becomes  apparent.  Ttell 
me  to  explain  how  it  happens  that  in  a  few  cxce 
patients  sulTering  from  hypermetropia  appear  tc 


Among  patients  suffering  from  hyperract 
muscle,  from  inordinate  use,  is  apt  to  pass  inb 
contracting  so  violently  that  the  suspensory  liga 
laxcd,  and  the  clastic  lens  bulges  forwards  to  such  » 
rays  of  light  are  brought  to  a  focus  almost  immcd 
its  posterior  surface,  and  therefore  in  front  of  tl 
these  circumstances,  concave  glasses,  by  causing  tl 
to  become  more  divergent,  increase  the  length  of  ih 
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and  throw  the  image  back  upon  the  retina,  and  so  improve  the  ConcaTc 
patient's  sight,  whereas  a  convex  glass,  by  still  further  increasing  ^^J|^ 
the  refractive  media  through  which  the  rays  have  to  pass,  would  hyper- 
increase  the  defect  of  sight ;  so  that,  although  the  patient's  eye  is 
hypeimeliopic,  from  spasm  of  the  ciliary  muscle,  the  focal  dis- 
tance of  the  refractive  media  is  so  much  shortened  that  a  con- 
cave glass  is  required  to  throw  the  image  back  on  the  retina.  In 
a  case  of  this  kind,  by  paralyzing  the  ciliary  muscle  with  atropine 
the  patient  will  be  able  to  see  clearly  with  a  convex,  but  not  with 
a  concave*  lens.  Such  an  eye  should  be  kept  imder  the  influence 
of  atropine  for  a  fortnight  or  three  weeks,  in  order,  if  possible,  to 
bieak  the  ciliary  muscle  of  the  habit  it  has  acquired  of  passing 
into  a  state  of  spasm.    With  proper  convex  glasses  the  patient's 
bypennetropia  may  then  be  neutralized. 

Instances  of  spasm  of  the  ciliary  muscle  are  most  frequently  Most 
met  with  in  a  low  or  moderate  degree  of  hypermetropia,  but  in  fn  sUxht 
cases  of  excessive  hypermetropia  myopia  is  sometimes  simulated,  a^Jirooia. 
the  patient  bringing  his  book,  or  any  small  object  he  may  be 
engaged  upon,  close  up  to  his  eyes  in  the  way  a  shortsighted 
person  does.  The  reason  of  this  is,  that  in  excessive  hyperme- 
bropia  from  long-continued  accommodative  effort,  congestion  of 
^  deep  membranes  of  the  eye  is  induced,  leading  to  a  certain 
amount  of  amblyopia  (loss  of  sight),  and  to  overcome  the  defec- 
tive sight  the  patient  brings  any  small  objects  close  to  his  eye  so 
IS  to  enlarge  its  retinal  image.  Beyond  the  advantage  such 
patients  gain  from  enlargement  of  the  image,  they  are  also  able 
Ko  bring  an  amount  of  forced  convergence  of  the  optic  axes  to 
aid  them  when  the  object  is  close  to  their  eyes,  and  forced  con- 
rergence,  as  I  have  already  explained,  is  tantamount  to  an 
excess  of  accommodation,  and  also  of  contraction  of  the  pupiL 
Apparent  myopia  is,  however,  exceptional  in  cases  of  hyperme- 
tropia, and  if  the  ciliary  muscle  is  paralyzed  the  error  of  refrac- 
tion is  at  once  detected,  in  that  convex  and  not  concave  glasses 
assist  the  sight. 

Under  the  heading  of  Presbyopia  I  shall  explain  the  symptoms    yper- 
of  hypermetropia  when  complicated  with  alterations  in  the  lens  ^^^^ 
or  ciliary  muscle,  the  result  of  advancing  years.  byopia. 

Medium  or  advanced  hypermetropics,  as  a  rule,  complain  of 
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symptoms  of  muscular  asthenopia,  but  Among  young  ctiil 
it  is  often  difficult  to  ascertain  which  of  ihe  test  types  they 
really  see ;  and  under  many  other  circumsUinces  It  may  be 
advisable  to  delect  the  existence  anil  amount  of  hy 
independently  of  test  types,  and  this  may  be  done  by 
the  ophthalmoscope. 

In  consequence  of  the  eyeball  being  too  short  frora 
backwards  in  cases  of  hypermutropia,  it  follows  that,  whco 
accommodation  is  at  rest,  both  parallel  and  divergent  rayi 
tng  through  the  dioptic  media  would  be  brought  to 
behind  Ihe  retina  ;  and  conversely,  (he  rays  refleeied  (roin  4e 
retina  of  an  hypemertropic  patient  will  emerge  from  the  COtm 
as  divergent  rays.  If  the  retina  of  aii  ht-pcrmetrapic  ejc  S 
examined  by  the  direct  method  with  the  ophthalmoscope,  an  met 
image  of  the  disc  or  of  one  of  the  retina]  vessels  may  be  sreo  il 
about  14  inches  from  the  patient's  eye — that  is  to  say,  theofSaf 
light  proceeding  from  the  retina  of  an  hypermetropic  pstienl  IK 
rendered  divergent  by  the  refracting  media,  and  are  hrouglu 
to  a  focus  on  the  observer's  retina  at  a  distance  of  about  11 
inches.  That  the  image  thus  obtained  is  an  erect  one  is  pnnTd 
by  its  moving  in  the  same  direction  as  the  iibsen-eHs  rir ;  (« 
insLince,  a  patient  Is  supposed  to  be  hypermetropic!  wccxamirK 
his  eye.  with  the  ophthalmoscope  without  a  convex  lens  ttAr( 
in  front  or  behind  the  sight-hole  of  the  insiniment.  At  14 
inches  from  the  patient's  e)-e  we  should  see  a  clear  and  eiixgA 
image  of  one  of  the  retinal  vessels ;  and  If  we  now  move  our  had 
to  the  left  the  vessel  under  observation  disappears  to  the  Ml 
beneath  the  iris ;  we  move  our  head  to  Ihe  right,  ihu  vessel  igjun 
appears,  and  Is  lost  under  the  right  margin  of  the  pupU, 

In  order  to  ascertain  the  amount  of  hypermetropja  bf  nwaiti 
of  the  ophthalmoscope  we  must  place  a  convex  lens  tn  ftwi  rf 
the  sight-hole  of  the  insiniment  of  sufficient  power  10  cinir  flt 
divergent  rays  of  light  reflected  from  the  pntteni's 
become  parallel  before  they  reach  the  obscr\-er'i  TCtJna. 
suitable  convex  glass  of  this  kind  will  thus  overcome  tlie 
of  the  rcfrictivc  power  of  the  paiienfs  eye,  and  the  aumbef  #' 
the  convex  lens  employed  to  accomplish  this  object  ii 
sure  of  hypermetropin  from  which  the  patient  sutlers. 
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For  instance,  a  child  is  brought  to  us  suffering  from  imperfect  & 
sight ;  we  examine  his  eye  with  the  ophthalmoscope,  and  find  that 
at  14  inches  we  obtain  a  clear  and  erect  Image  of  the  patient's 
retina.  The  obscrier's  accommodation  being  relaxed,  he  places 
a  low  convex  lens  in  front  of  the  sight-hole  of  his  ophthalmo- 
scope ;  the  image  of  ihe  fundus  of  the  patient's  eye  is  still  erect 
and  clear  at  14  inches.  One  stronger  tens  after  another  is  then 
applied  lo  the  sight-hole  of  the  instrument,  until  we  no  longer 
obtain  an  erect  image  of  the  fundus,  rays  of  light  refracted  from 
tlie  retina  having  been  converted  from  divergent  10  parallel  rays 
in  passing  through  the  convex  lens  of  the  ophthalmoscope.  The 
weakest  convex  glass  which  produces  this  effect  is  a  measure  of 
the  hypcrmetropia  from  which  the  patient  suffers,  and  must  be 
ordered  as  the  glasses  which  he  is  to  wcarto  overcome  his  defect 
of  vision.  In  mating  an  examination  of  this  kind  it  is,  as  I  have 
before  observed,  necessary  lo  relax  one's  own  accommodation ; 
with  a  little  practice,  however,  there  is  not  much  difficulty  in 
acquiring  this  power,  and  the  ophthalmoscope  then  becomes  a 
valuable  aid  in  the  diagnosis  of  hypermetropia. 

Keratoscopy. — In  cases  of  hypermetropia  Ihe  light  and  shade  "■ 
formed  within  the  area  of  the  pupil  moves  in  a  direction  opposite  te 
to  that  in   which  the  mirror  of  the  ophthalmoscope  is  rotated  JU 
(p,  38).    To  discover  by  this  method  the  amount  of  hyperme- 
tropia, the  patient's  eye  being  under  Ihe  influence  of  atropine, 
place  a  weak,  and  then  a  stronger,  convex  lens  in  front  of  the 
sight-hole  of  the  instrumenl,  until  the  image  moves  in  the  same 
direction  as  that  in  which  (be  mirror  is  rotated.    The  weakest 
convex   lens  which  thus  conicrts  the  refraction  from  that  of  an 
hypermetropic   into   that  of  a  myopic  eye  will  be  about  1  D. 
stronger  than  the  lens  we  should  order  our  patient  to  wear. 

Strabismus  commonly  results  from  hypermetropia;   in  fact,  St 
two-thirds  of  the  cases  of  convergent  squint  are  associated  with  jj^, 
hypermetropia.  Asquint,  or  want  of  co-ordinate  action  between  "" 
the  recti  muscles,  usually  manifests  itself  in  early  life,  in  fact,  as 
soon  as  a  child  begins  to  use  his  sight  for  near  objects;  it  is 
caused  in  this  way.     Branches  of  ihe  same  nerve  supply  both 
the  internal   rectus  and  the  ciliary  muscle,  and  the  stimulus 
which  causes  the  latter  to  contract  will  effect  the  internal  rectus 


484 


MYOPIA. 


in  a  proportionate  degree.  But  in  a  hj-permetropic  <)■«  ilir 
ciliary  muscle  is  in  a  state  of  constant  contraction,  even  (w 
distant  objects,  which  means  a  corresponding  call  on  the  l"o 
recti.  Hence,  for  near  objects  the  strain  on  the  ciliaij-  nmsde 
becomes  excessive.  The  patient  converges  more  than  the  ote«t 
fixed  requires ;  he  cannot  see  with  the  two  eyes  at  OQCC  0^ 
eye  or  the  other  is  deviated  inwards,  in  such  a  manner  thai  At 
visual  line  passes  to  the  proximate  side  of  the  object  lixcd,  "fc* 
the  other  fixes  it  accurately.  In  this  way  the  foundation  fc 
a  convergent  strabismus  is  laid.  Ultimately,  the  patiflil 
unconsciously  finds  out  that  it  is  preferable  to  mcnullir 
suppress  the  sight  in  one  eye  and  look  with  the  other,  nihi 
than  to  enjoy  binocular  vision,  since  the  advantages  rf  tta 
latter  are  counterbalanced  by  the  continual  strain  and  £uvm 
on  the  recti  (sec  Strabismus,  p.  462). 
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In  cases  of  myopia  the  eyeball  is  too  long  from  before  bxi* 
wards,  so  thai  when  the  accommodation  is  ai  rest  rars<tfU^ 
are  brought  to  a  focus  in  front  of  the  retina.  The  postenar|Si> 
of  the  globe  of  the  eye  in  myopia  protruding  so  far  badcvnd 
that,  although  the  cornea  and  crystalline  lens  may  be  nennd 
nevertheless,  rays  of  light  passing  through  them  are  focmseJ 
anterior  to  the  retina.  This  condition  of  things  mav  be  illi^ 
trated  by  means  of  a  candle,  lens  and  screetu  If  the  ligfe  mJ 
the  lens  are  so  placed  that  parallel  rays  from  the  candle  »ff 
accurately  focusscd  on  the  screen,  which  is  then  triihibnn  » 
short  distance  backwards,  the  image  of  the  candle  at  oon 
becomes  blurred.  Under  these  circumstances,  if  a  toitiUc 
concave  glass  is  placed  between  the  candle  and  the  ta»  il  •* 
cause  the  mys  of  liglit  falling  upon  the  ari{pnal  lens  to  4inr(c 
to  such  an  extent  that  they  arc  accurately  focusscd  opn  ^ 
screen,  and  the  image  of  the  candle  is  then  clearly  dc&iwd. 

In  some  instances  of  myopia  the  length  of  (he  eye  frombtCn 
b.-ickwnrds  has  been  known  <u  measure  a  third  men  than  thu 
of  the  emmetropic  C}e,  so  that  the  patient's  acconunadXHD 
being  at  retit,  it  is  impossible  for  |>iirallcl  rays  to  befaronflMini 
focus  on  the  retina  (Tig.  65),     The  pathological  chonitB  -Mti- 
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Fig.  65. 


:give  rise  to  posterior  staphyloma  have  been  described  (p.  310), 
so  that  at  present  we  need  only  refer  to  the  symptoms  and  the 
appropriate  treatment  of  errors  of  refrac- 
tion arising  from  this  condition. 

The  diagnosis  of  myopia  is  a  matter  of 
no  great  difficulty;  the  patient's  distant 
vision  is  confused,  but  his  sight  is  imme- 
•diately  improved  if  a  suitable  concave 
glass  is  held  before  his  eyes.  In  the 
majority  of  cases,  although  the  distant 
sight  is  very  defective,  vision  for  near 
objects  is  excellent.  The  reason  of  this 
is,  that  a  myopic  patient,  from  the  peculiar 
conformation  of  his  eyes,  is  able  to  define 
small  objects  brought  close  to  his  face, 
and  the  nearer  the  object  is  to  the  eye 
the  larger  is  the  image  it  forms  on  the 
retina.  The  power  which  short-sighted 
persons  possess  of  seeing  very  small 
objects,  is  increased  because  their  pupils 
are  always  largely  dilated,  and  so  they 
require  less  light  to  illuminate  an  object 
than  people  ordinarily  do.  But  when  we 
come  to  examine  more  closely  into  the 
condition  of  their  sight,  we  find  that 
scarcely  28  per  cent,  of  myopic  persons 
have  a  normal  acuity  of  vision,  and  in 
a  considerable  number  of  cases  one  or 
both  e>'es  are  affected  with  a  central 
scotoma  arising  from  choroidal  luemor- 
riiage,  or  from  a  posterior  staphyloma 
which  has  invaded  the  polar  region  of  the 
eye  ;  detachment  of  the  retina,  softening 
of  the  vitreous,  or  a  cataract,  sometimes 
complicate  cases  of  myopia.  In  order  to 
guard  a  myopic  eye  from  these  complications,  it  is  necessary 
to  overcome  the  error  of  refraction  from  which  the  patient  suffers 
in  early  life,  by  means  of  proper  concave  glasses. 
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Miiny  short-sighted  persons  have  a  peculiar  habit  of  hill 
■  closing  their  eyes  when  looking  at  distant  objects  ;  the  rason 
for  this  is,  that  by  nearly  closing  the  eyelids,  the  citdn  rf 
diffusion  of  light  otherwise  formed  on  the  retina  are  Icseoni 
This  fact  may  be  demonstrated  by  rendering  aneintnetni[ricr!0 
myopic  by  means  of  a  convex  lens  held  in  front  ol  the  c;t^ 
such  a  lens  makes  all  distant  objects  appear  blurred,  becawe 
the  rays  of  light  passing  through  it  are  focussed  anlerior  W  At 
retina.  Under  these  circumstances,  if  the  eyebds  an  half  clMcd 
an  improvement  in  vision  is  at  once  apparent  for  the  rmao 
above  referred  to. 

As  a  rule,  myopic  eyes  are  large  and  pFomtnent ;  thejr  fed 
somewhat  hard  on  pressure,  but  the  lengthening  of  the  globe 
posteriorly  is  the  essentia!  feature  of  by  far  the  majorilT  af 
cases  of  myopia.  This  condition  may  be  augmented  tbiMK" 
the  increased  pressure  exercised  by  the  ocular  muscles  on  lb-' 
globe  of  the  eye  {p.  310). 

Muscular  asthenopia  and  external  strabisnns  are  often  we 
with  in  myopic  patients.  I  have  before  remarked  the  con- 
vergence of  the  eyes  on  a  ncnr  object  and  their  accoiBIBodwiox 
takes  place  simultaneously,  the  one  act  provoking  the  odKii 
but  in  cases  of  myopia,  to  see  near  objects  it  is  only  nccesMT 
for  a  person  to  use  a  very  small  amount  of  his  accomnodaiiae 
in  order  that  he  may  focus  lays  of  light  on  his  rctiaa.  Tk 
etfort  of  accommodation  being  feeble,  the  act  of  convogoice  if 
also  weak,  and  it  requires  an  inordinate  exertion  on  the  put  ef 
a  patient  to  force  the  internal  recti  muscles  to  conveije  At  I 
eyes  upon  a  near  object.  At  the  same  time,  in  consequence  It 
the  frequent  ellipsoidal  form  of  the  eyeball  in  myopia,  it 
is  restricted  (see  Slrabumus).  In  myopia,  therefote,  then 
vergence  of  the  eyes  has  not  only  to  be  maintained  hAfaiM 
because  the  patient  is  short-sighted,  but  this  conveisvim  k 
be  kept  up  by  an  inordinate  action  on  the  pan  of  the  iatti 
recti  muscles  for  the  reasons  above  rclcTTrd  to,  uid  1 
the  symptoms  of  muscular  asthenopia  and  external  3 
are  acquired  by  myopic  patients.  To  overcome  tb< 
vision  cansed  by  the  diplopia,  the  patient  iicqnties  1 
mentally  ignoring  the  sight  in  the  diverging  vft,  m 
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it  becomes  amblyopic.  Dr.  Landolt,  however,  explains  this 
condition  as  follows.  He  remarks  that  a  myope  demands  but 
little  accommodation.  Now  he  can  most  easily  relax  the 
accommodation  by  converging  as  little  as  possible.  When  this 
tendency  is  pushed  to  excess  it  ends  in  the  exclusion  of  one  eye 
from  vision,  and  renders  the  visual  lines  for  near  vision  nearly 
parallel,  and  for  distant  vision  divergent.  This  is  the  beginning 
of  the  strabismus  divergens,  which  shows  a  tendency  to  increase, 
especially  when  it  is  confined  to  one  eye. 

A  short-sighted  person  suffering  from  muscular  asthenopia  Asthenor 
complains  of  symptoms  very  similar  to  those  of  a  patient  affected 
with  accommodator>'  asthenopia.  His  vision  is  perhaps  clear 
when  he  commences  his  work,  for  he  can  then  bring  his  optic 
axes  accurately  to  converge  upon  it.  But  after  a  certain  amount 
of  work  his  eyes  fill  with  tears.  The  patient  experiences  a 
sensation  of  weariness  and  slight  aching  pain,  and  he  is  compelled 
to  discontinue  his  occupation ;  after  a  period  of  rest  he  can 
resume  his  work  for  a  limited  time.  Inflammations  of  the 
margins  of  the  eyelids,  styes,  and  epiphora  are — together  with 
headache — frequently  met  with  in  myopia ;  these  symptoms 
are  induced  by  abnormal  muscular  tension,  and  are  only  to  be 
cured  by  the  use  of  proper  glasses. 

We  frequently  find,  especially  among  young  people  affected 
with  perhaps  only  a  slight  amount  of  myopia,  that  symptoms  of 
accommodatory  asthenopia  exist,  and  on  examining  their  eyes 
with  the  ophthalmoscope  we  find  that  the  optic  disc  is  extremely 
congested.  In  the  greater  number  of  such  cases  excessive 
spasm  of  the  ciliar>'  muscle  exists,  and  this  must  be  overcome 
fay  keeping  the  muscle  paralyzed  for  a  month  or  six  weeks  by  the 
instillation  of  a  strong  solution  of  atropine.  After  the  effect  of 
this  drug  has  passed  away  the  patient  must  be  supplied  with 
proper  concave  glasses. 

Ophthalmoscopic    Examination   in   Myopia,  —  The    direct  Ophtlwh 
method  of  examination  being  employed,  in  consequence  of  the  myopu. 
abnormal  length  of  the  eyeball  from  before  backwards,  rays  of 
light  emerging  from  the  cornea  intersect  inmiediately  in  front  of 
the  myopic  eye,  so  that  the  image  they  form  on  the  observer's 
retina  is  an  inverted  one.     If  the  observer  be  nearer  the  patient** 
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eye  ihan  where  the  rays  unite,  he  will  not  see  the  optic  disc.  So 
that,  if  on  going  close  to  the  patient  the  obscn-er  cannot 
details  of  the  fundus,  clearly  the  patient  is  myopic.     Bui  if  the 
obscirer's  eye  is  sufficiently  far  temoved  from  the  patiai's  to 
receive  the  convergent  rays  optic  after  they  have  united  aiA 
crossed,  he  will  sec  an  inverted  image  of  the  disc.     The  inventd 
image  moves  in  the  opposite  direction  to  that  oftheobservei'scjt; 
Ki-ralpsiropy.^ln  cases  of  simple  myopia  the  im^e  of  lifiil 
and  shade  move  in  the  same  direction  as  that  in  which  *  cd»- 
cave  mirror  is  rotated,  and  the  rapidity  of  movement  and  cufw- 
ture  of  the  shadow  are  the  same  in  all  meridian: 
(       Treatment  ef  Myopia. — Supposing  a  patient  applies  lo  » 
complaining  that  he  is  unable  to  dehne  distant  objects  cloiljri 
but  can  see  small  type  held  close  lo  his  eyes,  we  diicd  Ida 
to  place  himself  at   20  feet  distance  from  the  test  t}'pea,  ini 
we  examine  first  one  eye  and  then  the  other ;  it  may  be  at  ihii 
distance  the  patient  can  make  out  letters  No.  100  with  die  rigU 
eye,  but  with  the  left  can  only  see  No.  i6g  ;  we  then 
the  weakest  concave  glass  with  which  the  patient  can  diuiiKlljr, 
make  out  No.  25  at  20  feet,  first  the  right  eye  and  then  iht 
being  examined.      The  -mealiest  concave  gUsses  which  gt« 
best  attainable  sight  at  20  fc-et  may  be  ordered  for  a  pattern 
suffering  from  a  high  degree  of  myopia :  these  are  dw  ( 
glasses  he  will  require  either  for  near  or  for  distant  vision.    1 
necessary  to  be  careful  to  order  the  iveaiest  concave  lens 
gives  the  best  attainable  sight  at  3o  feet,  because  with  1 
powerfiil  glass  the  patient  may  see  equally  well  by  tnaki 
of  his  accommodation,  and  so  neutralising  the  divergent 
on  the  rays  of  light  of  the  too  concave    lens.     Il  is  in  thlt  1 
that  an  emmetropic,  or  even  a  hypermetropic  eye,  naef 
clearly  with  a  slightly  concave  lens  held  before  it. 

Wemustbearinmind  the  fact  that  the  tieatmei 
patients  by  means  of  lenses  is  to  be  directed  towards 
the  distance  at  which  near  and  far  objects  may  be  cleaiiy 
It  requires  a  little  practice,  however,  for  an  indii  idu»l  first  oti 
;  lenses — especially  for  near  objects — to  urenome  1 
habit  he  has  formed  of  exerting  an  inordinate  amotuit  of  ci 
t  of  his  eyes  on  the  objea,  so  that  far  near  >^hi 
y  object  to  glasses  which  neuttalitc  his  m)'opia  for  dlstam 
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Unless,  however,  a  short-sighted  person  can  see  ordinary  size 
print,  or  work  at  12  inches,  it  is  advisable  for  him  to  use 
concave  glasses,  because  it  is  when  employed  on  near  work  that 
accurate  images  are  necessary,  and  these  the  myopic  patient 
can  only  obtain  by  harmful  approximation  of  the  object  to  his 
eyes.  The  only  way  to  overcome  this  difficulty  is  by  the  use  of 
concave  lenses.  Spectacles  arc  less  necessary  for  distance, 
because  a  short-sighted  person  may,  if  he  chooses,  pass  through 
the  world  and  only  see  a  small  portion  of  it ;  though  he  thus 
loses  the  advantage  of  the  unconscious  education  which 
observance  of  the  world  and  its  ways  imparts. 

The  question  frequently  arises  with  reference  to  the  advisability  Lent  foi 
of  neutralizing  a  difference  which  may  exist  in  the  eyes  of  *^ 
myopic  patients — are  we  to  attempt  to  overcome  this  difference 
by  appropriate  lenses  for  the  right  and  left  eye.  The  rule  is  in 
cases  of  this  kind  not  to  order  lenses  of  different  power  for  the 
two  eyes,  but  to  furnish  both  eyes  with  glasses  that  suit  the  best 
-eye ;  for  instance, — 4  D.  is  the  weakest  lens  which  gives  the  best 
sight  to  the  right  eye,  but  the  myopia  in  the  left  eye  is  neutralized 
by  —  5  D.  Do  not  order  No.  4  for  the  right  eye,  and  5  for  the 
left,  but  give  the  patient  —  4  D.  for  both  eyes.  In  some  few  cases 
it  may  be  necessary  to  obtain  the  best  possible  vision,  and  to  try 
and  overcome  the  difference  between  the  two  myopic  e>-es  with 
appropriate  lenses  for  each  eye  ;  under  these  circiunstances,  how- 
ever, the  vision  is  not  unfrequently  rendered  indistinct,  in  con- 
sequence of  the  unequal  size  of  the  retinal  images  formed  by 
lenses  of  different  powers.  As  I  have  before  remarked,  there  are 
exceptions  to  the  above  rule  ;  in  consequence  of  the  existence 
of  excessive  posterior  staphyloma,  or  some  other  complication, 
the  vision  is  so  indistinct  that  the  patient  has  to  bring  objects 
quite  close  to  his  eyes  in  order  that  he  may  see  them.  To  over- 
come this  condition  a  concave  lens  of  high  power  may  be  ne- 
cessary, but  the  image  of  the  object  is  so  much  reduced  in  size 
that  the  already  imperfect  retina  is  unable  to  appreciate  it.  Under 
these  conditions,  insufficiency  of  the  internal  recti  muscles  may 
complicate  the  case.  If  a  myopic  patient's  sight  is  therefore  so 
defective  that  he  is  unable  to  read  No.  3  types  unless  he  brings 
the  type  to  within  3  or  4  inches  of  his  eyes,  it  is  not  desirable 
to  order  spectacles  for  reading  or  near  work. 
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patient  the  weakest  glasses  (o 
myopia  fonJistance,  he  is  apt  t 
when  he  attempts  to  use  these  t 
to  focus  the  div^ent  rays  of 
fact,  been  accusiotnd^hile  wo 
accommodation.  It  w*  B'^'^  *> 
entirely  neutraUje  his  myijpi^  ^ 
silatc  his  employing  his  funlP" 
objects,  the  ciliary  muscle  nopJ 
kind  fails  to  respond  to  the  dem 
circumstances  order  the  weake 
can  see  2  or  3  lest  typesat  16  ii 
for  a  time,  and  brought  his  ciliai 
will  probably  take  to  stronger  g, 
presbyopia  It  is  generally  supposed  that  a 
and  myopui.  jjj  yg^^j  their  myopia  will  he  , 
when  we  remember  thai  the  lal 
insufficiency  of  accommodation, 
they  may  not  be  aware  of  the  < 
by  it.  As  a  rule,  however,  shoi 
spectacles  before  they  are  sixty 
benefited  by  weak  convex  gl 
glasses  for  distance.  Should  I 
degree,   so  that  the  patient  is 
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ophthalmoscope  ;  for,  as  I  have  already  explained,  we  get  an 
erect  image  of  the  fundus  of  a  myopic  eye  if  we  place  the 
iphthaJmoscope  very  close  up  to  the  patient's  eye  ;  but  to  obtain 
image  beyond  the  point  at  which  the  convet^ng  rays 
must  fi.x  a  concave  lens  behind  the  sight-hole  of  the 
itrument ;  and  the  strength  of  this  correcting  lens  will  enable 
form  an  idea  of  the  degree  of  myopia  from  which  the 
patient  is  sufTering ;  provided  that  in  making  the  txaminaiiQn 
Tve  can  ignore  the  fact  that  we  are  looking  at  a  near  object,  and 
use  no  accommodative  effort,  so  as  to  allow  parallel  rays  of  light 
to  be  focussed  on  our  retina.  The  reason  of  this  is,  that  if  we 
advance  the  ophthalmoscope  sufficiently  near  to  the  myopic  eye, 
Jill  it  converging  rays  which  will  form  an  erect 
a.  But  beyond  the  point  at  which  these  con- 
iS  one  another  an  inverted  image  would  be 
tina,  unless  the  converging  rays  arc  rendered 
of  a  concave  lens  pLiced  in  front  of  our  own 
The  weakest  concave  lens,  therefore,  which 
renders  these  converging  rays  para!lel,so  as  to  enable  us  without 
any  accommodative  effort  to  observe  an  erect  image  of  the 
patient's  retina,  will  give  us  an  idea  of  the  existing  myopia.* 
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•  The  following  table,  compiled  by  Mr.  Edgar  Browne,  shows  at  a 
glance  disting  errors  of  refraction  as  demonstrated  by  the  ophlhal- 
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jf     A'rt-a/ojco/j'.— This  method  of  Maminicg  the  eye  ha  been 

^,_  already  explained  (p.  38).  If  the  image  of  light  anil  shuk 
fonned  on  the  retina  moves  in  the  tame  direction  as  tha  i« 
which  the  concave  mirror  is  rotated  the  case  is  one  of  ampk 
myopia.  To  determine  the  amount  of  the  myopia  we  must  pUce 
first  one  and  then  another  concave  Icns  in  front  of  the  paueoi'i 
eye,  until  we  find  that  the  image  moves  in  the  opposite direfflw 
to  that  in  which  the  mirror  is  rotated.  Supposing  we  find  th> 
light  and  shadow  moving  in  the  Siinu  direction  as  Uk  minttf 
with  a  concave  3  D.  Icns  in  front  of  the  patient's  eye.  Wc  4ca 
try  4  D.  ;  if  the  image  now  moi-es  in  the  opposite  di«ctiiia 
the  myopia  is  not  more  than  four  dioptrics,  if  it  is  woe  the 
concave  4  D,  would  have  left  some  of  the  myopia  uncwndci 
So  that  the  myopia  is  therefore  between  4  D.  and  5  D. 

Myopia  is  largely  due  to  civilization  ;  that  such  is  the  cm*  » 
evident  10  those  who  have  had  to  deal  with  masses  of  peopl« 
removed  from  the  centres  of  civiliiation ;  anions  such  peo|Jl 
myopia  is  ahnost  unknown,  whereas,  from  statistics  cUbooUd 
in  Germany,  of  10,000  students,  no  less  than  1,800  were  btoi 
to  be  suffering  from  defects  of  refraction.      Of  these   IpW 
were  due  to  myopia;    in    ten  cases  the  affection    was  hnfr 
diiary.     Among    the  children   of  ullage    schools    the  po*^ 
ccniage  of  children  affected  with  myopia  was  i"4,  whereas  It  iw( 
to  11*4  per  cent,  in  the  town  schools.    Of  these  buierlotlM 
primary  schools  myopia  affected  67  per  cent,  of  the  schobtt 
medium  schools  10-3  per  cent,  and  in  the  high  schoob  jfrj 
cent.     In  the  high  schools  more  than  half  of  the  pupfl*  Bi 
upper  classes  are  myopic.    Myopia  is  in  this  country  fivqno 
ac(jiiircd  by  those  who  have  to  do  fine  work,  often  carrkdca  i» 
a  bad  light,  as  in  the  instance  of  watchmakers,  cngnicn,  fcc. 

t  These  facts  speak  for  themselves  :  it  is  evident  tltal  moti 
young  people  the  constant  application  ofiheeycs  toneudijco*. 
such  as  reading  and  writing,  causes  myopia.  Thi5  icMtt  ■> 
increased  in  proportion  as  the  light  is  imperfect,  or  from  EulT 
position  of  the  scholars  the  book  or  writing  upon  which  they  Ki 
engaged  is  brought  too  close  to  the  face ;  over-work,  ihecfat. 
especially  in  a  bad  light,  is  the  direct  cause  of  my^um.    TIk 

.   Bccondary  causes  are  bad  print,  too  small  it  type,  and  sllgb' 
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haziness  of  the  cornea.  In  fact  all  those  conditions  which  oblige 
young  persons  to  seek  a  larger  retinal  image  by  the  approxima- 
tion of  the  object  under  observation  close  to  their  eyes,  conse- 
quently a  good  side  light  and  properly  arranged  desks,  together 
with  well-printed  books,  should  be  provided  by  all  school 
authorities ;  and  if  myopic  pupils  are  found  who  cannot  read 
small  type  with  comfort  at  12  or  14  inches  from  the  eye,  they 
should  wear  concave  glasses. 

PRESBYOPIA. 

From  the  age  of  twenty  to  three  score  years  and  ten  the  Pusbyopia. 
acuity    of    vision    decreases,   but,  in   addition    to  this,  the 
accommodative  energy  diminishes   with   advancing  age,  the 
ciliary  muscle  gradually  losing  its  power  and  the  elasticity  of  the 
lens  diminishing,  so  that  by  the  time  a  person  is  forty-five  years  An  at 
of  age  he  is  unable  to  focus  near  objects  on  his  retina.    It  is  usually 
evident,  however,  that  small  print  must  be  held  within  a  distance  c^'"^^^ 
of  from  12  to  13  inches  from  a  person's  eyes  in  order  that  a 
sufficiently  large  image  of  the  letters  may  be  formed  on  his 
retina  to  enable  him  to  see  them  distinctly.    The  necessity  for 
approximating  an  object  like  this  to  the  eye  is  increased  if  the 
sensibility  of  the  retina  to  light  diminishes,  as  it  does  with 
advancing  years ;  consequently  in  aged  persons,  as  the  nerve 
becomes  less  sensitive,  obliging  the  individual  to  bring  small 
objects  close  to  his  eyes,  his  power  of  accommodation  fails  him, 
and  so  symptoms  of  presbyopia  are  induced.    Such  a  person  can* 
see  clearly  at  a  distance,  and  with  a  proper  convex  lens  can 
define  the  smallest  type  at  twelve  inches  from  his  eyes. 

A  patient,  forty-five  years  of  age  or  upwards,  comes  to  us  Glasses, 
stating  that  he  has  had  excellent  sight  all  his  life,  but  that  he 
now  finds  difficulty  in  reading  small  type,  especially  by  candle- 
light He  can  see  No.  25  at  20  feet,  but  cannot  read  No.  i 
at  12  inches.  He  can  perhaps  make  out  No.  4  if  the  type  is 
held  16  inches  from  his  eyes.  With  -f  i  D-y  be  sees  No.  i 
at  12  inches  from  his  eyes,  but  these  glasses  disturb  his  distant 
vision  ;  in  fact,  he  sees  better  without  glasses,  unless  for 
reading,  writing,  and  such  like  work. 

Patients  suffering  from  presbyopia  instinctively  seek  a  bright 
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light,  so  thai  they  can  sometimes  see  small  type  without 
if  a.  bright  light  is  placed  between  their  eyes  and  the  book 
are  reading.    The  reason  of  this  is,  that  in  a  very  bright 
the  pupil  contracts  so  completely  that  the  circles  of 
otherwise  formed  on  the  retina  arc  diminished,  and  the 
vidual's  sight  is  in  this  way  improved.    That  the 
the  pupil  is  the  cause  of  the  improvement  of  vis 
stiated  by  the  fact  that    presbyopic  persons,  when    loo^i 
through  a  pin-hole  in  a  card,  find  that  their  sight  is  impiirwd 
a  test  of  this  kind  is  useful  to  distinguish  errors  of  re&s^'ti 
from  loss  of  sight  depending  on  disease  of  the  retina  or  somr 
the  deep  structures  of  the  eye,  which  would  not  be  as&istcd 
looking  through  a  minute  hole. 

The  correct  lenses  to  overcome  presbyopia  depend  upon  t 
age  of  the  individual ;  the  rule  is,  at  forty-five  years  of  age 
order  +  i  D.,  and  increase  the  strength  of  the  glasses  as 
the  following  table  ;— 


60 


So 


There  are  however  exceptions  to  this  rule.for  instance,  a 
has  been  slightly  hypermetrapic  all  his  life,  but  through  the  1 
afforded  him  by  his  ciliary  muscle  he  has  overcome  hii  ddcai 
refraction,  and  managed  to  focus  both  parallel  and  divetfcnl  ta 
of  light  on  his  retina.   But  when  this  person  arrives  at  aboat  t 
age  of  forty  or  forty-five,  his  ciliary  muscle  becomes  let*  Klii 
and  his  lens  firmer,  so  that  he  now  has  difficulty 
his  hypermetropia  by  any  effort  of  accommodation,  and  to 
his  near  and  far  sight  are  defective.     In  a  case  of  ihia  UmI 
JO  feel  the  patient  may  be  unable  to  see  any  of  (he  letters 
No.  100,  but  with  a  H-  '  D.  he  reads  No.  3;,  so  thu  wv  d 
presume  that  about  +  I's  D.  will  cover  his  hypennetiDpia,  I 
as  this  individual  is  forty-five  years  of  age,  he  will  reqatt«+  1 
\  to  ncutraliie  his  presbyopia,  conse<|Ucntly  we  onler  h 
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glasses  of  +  i'5o=2-5o  -f  D.  As  the  patient  advances  in  life,  he 
will  require  an  increase  of  one  dioptric  for  every  five  years,  in 
addition  to  the  -f  I'SO  dioptrics  to  cover  his  hypermetropia.  For 
instance,  a  patient  has  always  worn  +  4  D.  lenses  to  overcome 
his  bypermetiopia,  and  he  is  now  sixty  years  of  age ;  for  his  pres- 
byopia he  requires  -f  4  D.,  add  to  this  +  4  for  his  hypermetropia, 
and  we  order  -f  4  D.  for  reading,  writing,  and  so  on,  but  for 
ordinary  use  at  a  distance  this  individual  only  requires  -f  4  D. 
Na  8  would  greatly  inconvenience  him,  and  to  overcome  this 
condition  of  things,  his  spectacles  may  be  so  arranged  that  the 
upper  portion  of  each  glass  contains  a  -f  4  D.,  and  the  lower 
half  -f  8  D.  Under  these  conditions  in  raising  his  eyes  for 
distant  objects,  the  patient  looks  through  +  4  D.  glasses,  and  in 
casting  down  his  eyes  for  reading  and  Mrriting,  he  sees  through 
-I-8D. 

Lastly,  with  advancing  years  the  near  point  of  vision  not  only  Return  la 
recedes  from  the  eyes,  but  in  different  degrees  among  various  with  a«e. 
people  the  retina  becomes  less  sensitive  to  light,  so  that  some 
presbyopic  people  are  obliged,  as  far  as  possible,  to  enlarge  the 
retinal  image  of  all  small  objects,  such  as  printed  matter  upon 
which  they  may  be  engaged ;  and  to  increase  the  size  of  the 
retinal  image  they  are  in  the  habit  of  bringing  the  type  close  to 
their  eyes  although  using  powerful  convex  glasses.  The  habi- 
tual approximation  of  small  objects  to  the  face  necessitates  an 
increased  convergence  of  the  eyes  upon  the  object,  and  as  in 
these  cases  the  acconmiodation  is  in  abeyance,  discord  in  what 
should  be  harmonious  action  is  the  result  with  a  proportionate 
amount  of  strain  on  the  eyes,  and  not  un  frequently  increased 
intra-ocular  blood  stasis  and  faulty  nutrition  of  the  retina  and 
other  structures  of  the  eye.  We  may,  however,  overcome  this 
difficulty  by  directing  the  patient  to  read  with  a  hand  (convex) 
glass  through  which  he  looks  with  one  eye,  and  thus  prevent 
the  necessity  for  converging  his  eyes  on  the  object  upon  which 
be  is  engaged. 

ASTIGMATISM. 

By  astigmatism  we  mean  that  condition  of  one  or  both  eyes  Asticma 


in  which  the  curvature  of  their  vertical,  horizontal,  or  some  one 
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or  more  of  the  iniemiediate  meridians  of  the  eyes  is  not  | 
fectly  spherical ;  it  rany  be  one  of  these  meridians  is  m 
convex  tbaii  some  other  meridian  ;  in  fact,  there  can  be  end 
varieties  of  this  kind,  but  for  all  practical  purposes  we  may  c 
line  our  altention  to  irregularities  thus  caused  in  the  refract 
of  the  eyes  by  congenital  anomalies  in  th«  cim'aCure  of 
comea.  I  say  congenital  anomalies,  because  I  need  not  li 
refer  to  those  cases  of  astigmatism  resulting  from  a  wound 
the  comea  such  as  that  which  is  sometimes  met  with  after 
traction  of  a  cataract,  conical  comea,  and  so  on.  For  ihe  u 
reason  I  may  exclude  those  obscure  cases 
resulting  from  defects  in  the  lens,  whether  congenital 
from  irr^ular  action  of  certain  libres  of  the  ciliary  imisde. 

By  astigmatism  we  mean  that  condition  of  an  eye  ta  irhii 
the  curvature  of  its  different  meridia  are  not  equal.  In  i 
sense  in  which  we  shall  use  the  term,  the  fault  in  the  rthtcdi 
meridia  of  the  eye  depends  on  irregularities  of  the  curvature 
the  cornea,  deviating  lo  such  a  degree  from  the  spherical  ix 
as  to  interfere  with  the  perfection  of  sight,  and  so  some  of  d 
rays,  from  any  radiant  point  in  view,  are  brought  to  a  focal  Ui 
instead  of  a  focal  point  on  the  retina. 

It  is  evident  if  an  irregularity  in  the  curvature  of  the  com 
exists  that  rays  of  light  passing  through  such  a  comea  miul  I 
irregularly  refracted,  and  cannot  all  be  brought  to  ibt  Ml 
focus  on  the  retina,  so  that  an  object  seen  by  such  »atjt 
blurred  and  indistinct. 
,  For  instance,  a  person  about  twenty-five  ye^us  of  age  caDsd 
us,  complaining  that  so  long  as  he  can  remember,  his  agtilb 
been  defective  for  both  near  and  distant  objects.  On  ■■^bf"''' 
his  eyes  we  find  their  tension  is  normal,  (he  media  tnnspam 
The  patient  cannot  read  small  type,  and  his  distant  visloa 
imperfect,  but  on  holding  a  card  dose  to  one  of  hit  ejt*,  tl 
telling  him  to  look  through  a  pin-hole  or  narrow  Uii  is  { 
he  tinds  that  his  vision  is  improved.  He  .also  Doticei  th 
when  he  is  standing  at  some  distance  from  a  dock,  u 
closes  one  eye,  wiih  the  other  he  can  sec  some  of  6 
figures  on  the  dial  much  more  plainly  than  mbcrs.  Tl 
horiiontal  bars  of  a  window  .it»  distinct,  and  the  vtniol  oa 
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1  for  patients  afTected  in  this  nay 
to  be  able  in  some  degree,  for  a  time,  to  overcome  their  defect 
of  sight  by  meajis  of  an  effort  of  accommodation  ;  but  if  this 
power  fails  them  their  vision  becomes  very  imperfect,  and  so 
patients  affected  with  astigmatism  not  unfrequently  complain 
of  symptoms  of  asthenopia  in  addition  to  the  more  permanent 
d«fixl  of  vision  above  referred  to. 

A  case  of  this  kind  docs  not  depend  on  amblyopia  ;  in  other  THufo, 
words,  on  defect  of  sight  due  to  serious  changes  in  the  deeper  "" 
tissues  of  the  eye  ;  for  if  such  were  the  case  the  patient's 
vision  would  not  be  improved  when  he  looks  through  a  small 
slit  cut  in  a  card.  As  we  before  stated,  if  the  surface  of  his 
camel  is  not  perfectly  spherical,  rays  of  light  falling  upon  it 
cannot  all  be  brought  to  the  same  focus  on  the  retina  ;  but  if 
the  patient  under  these  circumstances  looks  through  a  sUt  in 
a  card  held  close  to  his  eye,  this  small  opening  cuts  off  many  of 
the  lateral  rays,  and  only  allows  nf  the  passage  of  a  minute 
pencil  of  light,  which,  falling  upon  an  equally  small  extent  of 
cornea,  and  passing  through  this,  is  accurately  focussed  on  the 
rttina,  being  uninfluenced  by  the  surrounding  irregularities  of 
the  cornea.  In  this  way  the  patient's  sight  is  improved  when 
be  looks  through  a  slit  in  a  card. 

Again,  a  person  suffering  from  astigmatism,  with  his  accom-  Dcfecuia 
nwdaiion  paralyzed,  may  see  the  horizontal  bars  of  a  window  ** 
at  30  feet  distance,  but  cannot  see  the  vertical  bars  distinctly, 
because  the  refracting  media  of  the  vertical  meridian  of  his 
eye  are  emmetropic,  but  its  horiiontal  meridian  is  too  flat 
(hypermetropic)  to  admit  of  the  rays  which  pass  through  it 
bring  focussed  on  the  retina,  and  the  individual  consequently 
cannot  see  the  vertical,  but  only  the  horiionlal  bars  of  the 
window.  If  under  these  conditions  the  pal  1  en  I  bends  his  head 
•wer  to  one  side  so  as  to  bring  the  vertical  meridian  of  his  eyes 
into  the  horizontal  position,  he  thus  sees  the  upright  bars  of 
the  window  distinctly,  but  not  the  cross  ones.*     It  is  cvidoiil 


■  The  meaning  of  thin  is  thai  the  rays  of  light  filling  on  ihc  vrrtica] 
meridia  are  those  which  come  from  the  bordm  of  horiiontal  lines,  and 
to  Ihc  cross  bars  of  the  window  ati  seen.     Dul  the  npri^bl  ban  cannot 
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tha.t  faulis  in  the  asymmetry  of  any  of  the  other  meridians  of 
the  cornea  would  cause  symptoms  of  astigmatism  eqiMlIysiA 
imperfections  in  its  horizontal  or  vertical  meridians. 

The  patient  can  sec  large  objects,  but  their  outline  is  distorted 
and  often  surrounded  with  greyish  coloured  halos  conscquenion 
the  irregular  refraction  of  the  rays  of  Lght  in  their  pass^ 
through  the  cornea.  But  it  is  important  to  bear  in  mind  ibe 
fact  that  the  absence  of  clear  vision  dates  back  as  long  at  the 
patient  can  remember,  although,  as  I  have  before  remarked,  be 
may  have  been  able  to  overcome  part  of  the  error  of  refiadiMi 
by  means  of  his  power  of  acconunodation.  especially  befbre  sod 
for  some  few  years  after  the  adult  period  of  life. 

It  is  remarkable  that  extremely  few  persons' eyes  ireibM-    ■ 
lutely  free  from  astigmatism  ;  but  so  long  as  the  defect  oo^  1 
amounts  to  such  a  degree  as  but  slightly  interferes  with  visioa,lt  I 
is  not  recogniied.    As  a  rule,  those  cases  of  astigmatism  thU  \ 
come  under  the  care  of  the  surgeon  for  defects  of  sight  depcod 
on  the  vertical  meridian  being  emmetropic,  and  the  horiunal 
hypermetropic.     Let  us  suppose  that  this  condition  of  one  « 
both  eyes  exists ;  it  is  evident  that  the  rays  of  light  ptsai 
through  the  vertical  meridian  will  be  brought  to  a  focus  on  tl 
retina,  but  that  those  passing  through  the  horizontal  n 
would  be  brought  to  a  focus  behind  the  retina,  and  sothepictoK  I 
of  any  object  formed  on  the  nerve  must  be  blurred.     It 
case  we  order  glasses  which  do  not  interfere  with  the  n 
of  (he  rays  passing  through  the  vertical  meridian,  but  wbidi  4 
sufficiently  convex  in  the  horizontal  to  bring  the  rays  p 
through  this  meridian  also  to  a  focus  on 
words,  the  glasses  must  be  plane  in  the  vertical  and  coarcsln 
horizontal  meridian.    Lenses  of  this  kind,  intended  to  • 
the  refraction  of  meridians  of  the  eye,  are  called  ( 
lenses,  being  the  segments  of  a  cylinder  instead  of  a  ■ 
such  as  ordinary  lenses  are.    The  surface  of  these  cylic 
lenses  arc  parallel  in  one  direction,  but  ate  either  conowe 


I,  because  the  rays  which  proceed  from  the  adct  of  ft 
Mnke  ihcphme  of  the  horiiontsl  meridta,  which  plane  la  dw  o 
Mnsideratioi)  is  supposed  to  be  hypcnuelrapic. 
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convex  in  the  other  direction,  and  consequently  they  only  refract 
the  rays  of  light  passing  through  the  latter  plane. 

It  is  evident  for  the  same  reason  that  the  picture  formed  on  Ophthalmo- 
the  retina  of  a  person  suffering  from  astigmatism  is  imperfect,  *^^^^ 
so  the  rays  of  light  reflected  from  the  back  of  such  an  eye  will 
be  unequally  refracted  on  emerging  from  the  cornea,  conse- 
quently the  optic  disc  of  such  a  person's  eye  examined  with  the 
ophthalmoscope  is  distorted,  instead  of  appearing  to  be  circular 
it  looks  more  or  less  oval.  In  cases  of  simple  hypermetropic 
astigmatism,  by  the  direct  method  of  examination  the  long  axis  of 
the  disc  corresponds  to  the  meridian  of  the  eye  having  the 
^eatest  refraction,  and  is  therefore  nearly  vertical.  By  the  indi-* 
rect  method  the  direction  of  the  long  axis  of  the  disc  is  generally 
more  or  less  horizontal,  its  shape  varying  on  withdrawing  the 
lens  from  before  the  patient's  eye,  the  image  enlarging  either 
absolutely  or  relatively  in  the  direction  of  the  meridian  of 
greatest  refraction. 

To  ascertain  the  presence  of  Astigmatism, — In  the  first  place  Selecdoa 
the  patient's  sight  must  be  tested  for  hypermetropia  or  myopia, 
as  the  defect  of  sight  from  which  the  patient  suffers  may  be 
due  to  errors  of  refraction  depending  on  one  or  other  of  these 
causes.    If  such  is  not  the  case,  the  patient's  accommodatioa 
being  paralyzed,  he  should  close  one 
e>'e,  and  standing  about  1 5  feet  from 
Snellen's  half  circle  of  radiating  lines, 
must  be  directed  slowly  to  approach 
the  card  until  he  sees  at  least  some  of 
the  radiating  lines   clearly   (Fig.  66). 
Convex  and  concave  spherical  lenses 
are  then  held  before  the  patient's  eye 
until  the  highest  convex  or  lowest  con- 
cave lens  is  found  through  which  the 
individual  sees  the  lines  which  were 

previously  indistinct  on  the  card.  The  spherical  lens  which 
thus  brings  the  indistinct  lines  clearly  into  view  indicates  the 
strength  of  the  cylindrical  glasses  required  to  overcome  the  de- 
fect in  the  refraction  of  the  faulty  meridian  of  the  patient's  eye. 

For  instance,  supposing  that  the  vertical  meridia  are  cmme* 
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tropic  and  the  horizontal  hypermetropic,  the  patient  being  und 
the  influence  of  atropine,  we  find  that  he  sees  the  horiinl 
lines.  But  to  enable  him  to  define  the  vertical  bars  cleariri 
requires  a+2  D.  to  be  placed  in  front  of  his  eye, 
such  a  patient  with  a  cylindrical  lens  {+  s  D.  CyL)  aith 
curvature  fixed  horizontally  (its  axis  being  vertical)  iJie  n 
passing  through  the  horiiontal  meridia  will  be  concentrated' 
the  lens  and  brought  to  a  focus  on  the  retina,  while  the  n 
passing  through  the  vertical  meridia  not  being  altered  lif  l! 
glass  will  still  be  focusscd  on  the  retina. 

Astigmatism  may  eirisi  in  addition  to  myopia  or  hypaa^. 
tropia,  in  which  case  it  is  necessary  to  correct  those  enon  tti 
refraction  by  means  of  proper  glasses  which  must  be  ai^cd  n 
the  eyes  when  testing  them  with  cylindrical  lenses  to 
their  astigmatism. 

The  resident  Medical  OfRcers  of  Institutions  such  15 
Royal  Westminster  Ophthalmic  Hospital,  hare,  as  a  rule,  dai)f 
to  work  out  a  considerable  number  of  cases  of  asttgmalisa 
among  the  out-patients,  and  have  thus  ample  opporivnics  i  ' 
testing  the  value  of  the  various  methods  at  present  in  use  I 
detecting  and  correcting  errors  of  refraction  depending  api 
this  cause.  The  following  remarks  on  the  subject  have  bei 
drawn  up  for  use  by  one  of  our  most  painstaking 
officers,  Mr,  Winkley  Langdon.     He  remarks  :- 

"  On  testing  all  cases  of  astigmatism  it  is  necestaiy  le  pat 
the  eye  fully  under  the  influence  of  atropine^  more  especfall}'  w 
in  the  hypermetropic  forms.  This  having  been  done,  pUca 
patient  at  six  metres  from  the  lest  types,  and 
lenses  improve  the  vision  as  much  as  possible; 
front  of  the  eye  thus  corrected,  a  stenopaic  slip,  until  iht 
amctropic  meridian  is  found,  and  by  adding  weak 
lenses,  ascertain  whether  we  have  over  or  i 
either,  replace  the  lens  behind  the  stenopaic  slip,  by  ibe  n 
correcting  lens  for  this  meridian;  now  turn  the  stenopaic 
exactly  at  right  angles  to  its  former  position,  which  oj  cm 
will  be  opposite  the  most  amctropic  meridian,  and  by  | 
in  an  exactly  similar  manner,  find  out  acniiately  Uw 
ametropia  in  this  meridian.  The  difference  of  rel 
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the  two  meridia  thus  tested,  will  give  the  amount  of  astigmatism 
and  the  strength  of  cylindrical  lens  requisite  for  its  correction, 
which  should  alw.-iys  corroborate  with  the  test  lens  before  pre- 
scribing the  glasses. 

"  To  make  the  above  method  more  dear,  let  us  take  for 
CKunplc  an  actual  case  of  compound  hypcnnctropic  astigma- 
lion  (that  is  with  \\  in  both  pnncipal  meridia,  but  more  in  one 
than  the  other). 

"  Having  placed  ihc  patient  at  6  metres  from  the  test  ty[>es, 
we  find  that  with  a  +  3  D.  spherical,  we  bring  the  acuteness  of 
the  vision  (V)  from  A  to  ,^  ;  now  place  in  front  of  the  +  3  D. 
(which  is  Axed  in  the  posterior  rim  of  an  accurately  adjusted 
astigmatic  frame)  the  stenopaic  slit,  and  rotate  it  until  wc  find 
the  greatest  improvement  {in  this  case  it  will  be  when  the  slit  is 
in  the  vertical  or  near  the  vertical  meridian)  ;  V  is  now  perhaps 
{t  ;  ihcn  put  a  +  o'^fl  D-  spherical  in  front  of  the  slit  and  find 
V  ^  {,  we  have  evidently  over-corrected  the  H  in  this  meridian, 
which  is  only  -f  250  D.;  now  replace  the  -t-  3  D.  in  the  posterior 
limby  -t-  rjo  D.  and  rotate  the  slit  exactly  at  right  angles  to  its 
former  position  ;  proceeding  with  this  meridian  (the  more 
hypermetropic)  precisely  in  a  similar  manner,  wc  And  that  by 
adding  -(-  1*50  D.  spherical,  V  again  =  {  :  the  H  in  this  meri- 
dian is  evidently  -f  Z'y>  U.-(-  t'50  U.^+  4  D.,  undtheeye  has 
+  i'5o  U.  of  astigmatism. 

"  We  should  then  corroborate  the  result  by  trying  cither  of  the 
following  combinations,  +  ;so  D.  spherical  with  +  \yi  D.  cyl., 
axis  vertical,  or  +  4  D,  spherical  with  2'5o  D.  cyl.  axis  hori- 
lonlal :  which  would  correct  the  total  ametropia  in  the  e}'e  under 
examination,  and  theoretically  would  be  the  proper  glass  to 
order,  but  practically  wc  find  (more  especially  in  hypermetropic 
astigmatism,  in  which  state  the  ciliary  muscle  has  from  constant 
gtvt-nse  become  hyperirophied)  that  we  cannot  neutralize  the 
whole  H  ;  so  that,  in  such  a  case  as  the  above,  we  should  order 
for  constant  use  +  rjo  U.  spherical  with  +  1*50  D.  cyl. ;  thus 
correcting  all  the  astigmatism  and  about  half  the  total  H." 

The  above  method  of  testing  astigmatism  is  the  most  rapid 
and,  with  unintelligent  patients,  least  irksome  and  most  definite, 
as  actual  tcst-t)^  letters  are  subsiituicd  for  relative  terms  of 
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WILSON.— A  Handbook  of  Hygiene  and  Sani- 

tar;  Soleticc.  Br  Oranue  Wtl.^v.  U.A..  H-D.,  Xfdictf  Oibw  tf 
Health  to  KM  Witrwiduhin,  Foiinli  EdHion.  With  ^amhf 
Cmwn  8to,  IOl  M. 


MATEBIA  MEDICA  AND   THERAPEUTICS. 
S/JVZ  ^iVi)  SP^ifA'S.— The  Elements  of  Thera- 

peolicB^    H    ClinicBl    Oiiide    tu    Uie    ActloD 

Biiif,  UD..  PrafEnoT  of  I%innani>li«T  ■»  the  rntTcr 

TruuiUt^d  uid  EdiUd»iIiAdaiticm..lo  eooTunnH?  • 

and  Araeriom  PhftmiMOiKfiUj,  by  Eutilu  I.  Bpimh*.  X.X.,  MB. 

F.K.C.P.  Lend.    Ciovn  Svo,  6>.  ed. 


OWiTA^.— Tables     of 


Materia     Medica ;     com- 

t(tta«> 
Owin. 


prining  Uie  Contenta,  Dtiea,  Propiirtinrail  Pompotitifiii,  ma 
it  lAjiaufuctun  of  lliarmiico|Hr^«l  Preparatifma.  Bj  IsAIn  i 
OD  Materia  Uedica  at  St.  Gnr«(-i 


ROYLE  AND  HARLET.—A  Manual  of  Materia 

MflUcanndThcnprutlM  Bj' J.Focnts  RniLt.U.D  ,F,B.B.,aB)  Ja« 
Hxai.iiT,  U.D.,  F.n  C.P..  Phyiidao  to,  and  Jcint  Ler«iinr  tm  (^MB 
Uedlcioe  at,  St.  Tbomu'i  Hoaprtol.  Sixlli  Edition.  With  at  BlpW 
inga     Crown  Syo,  IS», 

TUOROWOOOD.  —  The     Student's     Guide     D 

Ualeria  Medina     "|    ' TTT'T    T    lUll 

OD  Uatuis  Unlica  at  the  Uiddlcwi  UoapltaL      WHA  bgnttai 


WARING.— A  Manual   of  Practical   Therapea- 

tla.    Sr  EDW^ao  J.  Widiih,  CD.,  U.D.,  F.R.aP.    ThM  Ml 
Feaii.  Btd,  Ub.  «d. 


J.  Sf  A.  ChurehiWt  Medical  Clau  Booka. 


MEDICINE. 


BARCLAY.— Pi.    Manual    of  Medical   Diagnosis. 

By  A.  Wbttii  B.Mny,  M.D  ,  F  R  <■  p  ,  Fhr«cuLii  to,  ud  LnXunr  na 
lbdUw>t,Bt.O«argE'>Bwpil>L    Thml  E<IiUaD.    Fnp.  HttMU,  «d. 

CHARTERI8.-~ThK    Student's     Guide    to    the 

PnoUM  «f  Mfdldue.    Br  Miniitw  Cb>iitmi>.  M  D  ,  ProfrMnr  of 
•IT.    With  EngnTiii)(i  on  Coppa  uid  Wood.     Tliinl  Kditkui.     Finp, 


I  J'^i^tlVCA'.— The  Student's  Guide  to    Medical 

UaCDMla.     Br  SuuiL  ruHicx.  X.D.,  P.B.CJ*..  llHd«  to  tt* 
LwAdo  BcHplUI.  FUiti  BUtiaa.  WItb  III  BocnvtofL  Foap.  tvo^  Ta 


Bf  the  ta/iu  Aulhcr. 

The  Student's  Outlines  of  Medical  Treat- 

inml.    BHond  KillUoa.     F»p.  Bto.  }i, 

fi./;V7'.— Clinical  Medicine  :  a  Systematic  Trea- 
~  imtm    Br  Avnu  Wu»t, 


H.D .  Pf, 


Uu-  Din^oHi  m 

ipiUl  Uolkul  CoUnn.    •»,»•. 


BALL. — Synopsis  of  the  Diseases  or  the  Larynx, 

Liii«^  ud  Hnut :  cant*Mn«  Dr.  Bdnrd^  TiUa  «  the  <?—■-— 
Uga  of  Ui>  OiM.  Wnh  AlbnUsu  ud  AJJIUom.  Br  F.  Db 
Hjt*iLUii.  H*ii..  H  D..  r  K-CP,  — 

mlMlTT  Haa|ilW.    iofi  fvo,  I*.  U. 

&<JVSOJ/.— Manual  of  the  Physical  Diagnosis  \ 

ti  LHhuh  of  Uia  lliut,    iBduill^  1^  um  «f  Ikn  B 
ud  OudlDcnpb      Bt  a.    B.   (■•■•OH.   H  II..  r.lt 
PbT^lolui  lu  Ibc  LcioiloD  UuipUal.    TtiUil  EdlUoD,* 

}F.ilA.V£/L— Student's  Guide  to  Medical  Case-  ' 

TkUaf.     Br   Puicia   Wiuu,    M.D 


^KW  SVBLISOTOS  STREST. 


J.  Si  A.  ChunhilVs  Medical  Clof  i 


VLEUlCIKE—emtiitnied. 
irZ//2TJA'j5A— Students"  Primer  on  the  Urine. 

Bt  .T.  TnAim  'Whittxeiu,  M.D„  CUniat  DemoailOMai  mt  Ou 
InAnnsry,  QliKeoir,  WiUi  DlustntioiLK.  ud  lU  FUba  (M 
Cufiprr,    Port  8ro,  it.  M. 


MIDWTPEBT. 
BARNES. — Lectures  on    Obstetric   Operations, 

imrludifi^  the  l>«ftljii«nt  of  HieciorrhB^,  uidfonoiu^ii  Onid* 
UiQB^tment  at  Diffiinilt  ld);uur.    BySoBaRTiUuCK.  U_D..r^C-P. 
0|]?<U'tric  Plij-mcinn  lo.  twd  I^L-tunt  ud  UiMun 
George's  Hospitia.    Tbitd  Editign.    WUb 

CLAY.—Ths   Complete  Handbook  of  Obstetric 

Burgray ;  or,  Bhort  Riita  of  Pr»rti™  is  every  EmergaLrr.  to 
Bimpleit  to  tha  mul  tomudaUe  Opcntioiu  anumtcd  with  (he 
i>I  Obstetricr.  By  Ciubi-m  Cbtr,  U.D.,  Utp  Senior  Sui^Ha 
Lectqrer  on  Mldwifeir  at.  Bl,  Hjuy'*  HoqiiUI,  MuuhenK. 
EditioD.    With  81  ai^iBiinEi.    Fop.  Svo.  b.  «d, 

RAMSBOTHAM.—T\ic  Principles  and   Practice 

arOUtrtrlcMDdldnsimdSutSTiy.  By  ^'x-'i' H.  SuuKn-mit.  XJ< 
tonuerly  Obstetiia  Phynlciui  lo  the  London  HtHpiUL    Rftk  EdOk*. 

VCiVa  liO  rtatei,  romtiog  oue  thick  huDiT  .       -  - 

,ff£FA't>iZ)«.— Notes   on    Midwifery:    specially 

de4if^e<l  (o  wist  the  fiCitdeiit  in  prepanng  for  EnaminBiion,    By  J-  J. 

Eev»u..D«,  M,B.C.8.    Fc«p.evo,U. 

ROBERTS.— The  Student's  Guide  to  the  Practice 


SCHROEDEB—A  Manual  of  Midwifery ;  includ- 
ing the  Fitholo^  of  Vrtfoincj  and  the  PucrlKnl  SuU.  By  K**» 
Schhoxdu,  H.U„  Profeoor  ot  Hidvlfcrv  in  thr  Ualnnjtr  of  ~ 
Trmnlited  by  Cuiuxt  O.  CiMls,  H.D.     With  " 


.yjEff  BVRLISQTOS   STREET. 


J.  ^5'  -^«  ChurchiWs  Medical  Cla^  Books. 


MIDWIFEBY — continued. 
SWAYNK—OhstttTic  Aphorisms  for  the  Use  of 

Students  commendng  Midwifery  Practioe.  By  Josbph  O.  Bwayxb, 
M.  D.,  Lecturer  on  Midwifery  at  the  Bristol  School  of  Medicine.  Serenth 
Edition.    With  Engravings.    Fcap.  8vo,  Ss.  6d. 


MICBOSCOFY. 

CARPENTER— The  Microscope  and  its  Revela- 
tion*. By  William  B.  Carpbvtbb,  C.B.,  M.D..  F.R.8.  Sixth  Edition. 
With  86  Flatei»,  a  Coloured  Frontiapiece,  and  more  than  500  Engrayinga. 
Crown  8vo,  16e. 

MARSH. — Microscopical     Section-Cutting :     a 

Pructical  Ouide  to  the  Preparation  and  Mounting  of  Sections  for  the 
Microscope,  special  prominence  being  giren  to  the  subject  of  Animal 
Sections.  By  Dr.  STLvsflTBa  Mabsh.  Second  Edition.  With  17 
Engravings.     Fcap.  8to,  8s.  6d. 

MARTIN. — A  Manual  of  Microscopic  Mounting. 

By  Jouji  H.  MABTiif,  Member  of  the  Society  of  Public  Analysts,  kc. 
Second  Edition.     With  several  Plates  and  144  Engravings.    8vo,  7s.  «d. 


OPHTHALMOLOGY. 
DAGUENET.—A    Manual  of   Ophthalmoscopy 

for  the  Use  of  Students.  By  Dr.  Daoubxbt.  Translated  by  C.  8. 
JEAprBBsosr,  Surgeon  to  the  Newcastle-on-Tyne  Eye  Infirmary.  With 
Engravings.    Fcap.  8vo,  6s. 

HIGGENS.— Hints  on  Ophthalmic  Out-Patient 

Practice.  By  Chablbs  Hioobxs,  F.R.C.S.,  Ophthalmic  Assistant-Sur- 
geon to,  and  Lecturer  on  Ophthalmology  at,  Guy's  Hospital.  Seoond 
Edition.    Fcap.  8vo,  8s. 

JONES. — A     Manual    of    the    Principles    and 

Practice  of  Ophthalmic  Medidne  and  Surgery.  By  T.  Whabtov  Jombs, 
F.H.C.8.,  F.K.S.,  late  Ophthalmic  Surgeon  and  Prof essor  of  Ophthalmo- 
loffy  to  University  College  Hospital.  Third  Edition.  With  9  Coloured 
Plates  and  178  Engravings.    Fcap.  8to,  Iti.  ed. 
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OPHTHALMOLOQT— eoniinuwi 
MACNAMAHA.~A  Manual  of  the  Diseases  of 

the  E}e.  Br  CiijULU  Mjciabihi,  F.B.r.(l..  guigeoD  b>  W. 
HoqiiUI.  Third  E^itiua.  WiLh  7  Coluuird  PUU*  uid  U  B 
F<4p.  »v,).  Vta.  «d. 

A^^rrii^Sff/P.— TheStudenfsGuidetoDii 

uf  UieETe.  By  EuwtKQ  Nettltsiitp.  F.R.C.8.,  OpliUuimic  Soivaa 
to,  Had  Leeturet  dn  OphUkBluui^  Suwfoj  U,  SI.  Thomu'*  BoyitaL 
Srooad  EditloD.    With  EsgnTiiigi.    Fcap.  Sro.  \X»Om  Pnv 

WOLFE. — On  Diseases  and  Injuries  of  the  Eye: 

A  Coune  of  Bjitsnuttir  aud  ainloal  I.«tuica  to  BRidBili  uid  Kidiul 
PnwCltJiuien.  Br  J.  B.  Wdlte,  M.D.,  F.H.C.S.E,,  Benis  Sortsie  to 
the  OlugoH  OphUudmli;  Inititqtian,  Ixctonit  ea  OphlluliDK  UtAdM 
■Dd  Suigm?  in  Andenon'i  C(iUi««>    Willi  10  Colonnd  FUtai.  and  IS 


PATHOLOGY. 
JONES  AND  SIEVEKING.—h.  Manual  oFPatho- 

togical  Auntomy.  Bf  C.  Btsnriiuu  Jove<.  M_B.,  F-E.a.  ud  Bmriw 
E.SiiviuiJ>ii,U.D.,  F.BX'.F.  BHond  Edition.  Edilal,  «Uk  omidar- 
sbl«  enUrgenunt.  by  J.  P.  Pirn,  M.B.,  A»iMutt<-nTalau  IBl 
Iwtanr  on  Osaenl  Pithologr  ml  St.  Tbonuu'i  HoapiU.  Wttk  IM 
Engnvin^,    OownSro,  tAi. 

LANCEREA1JX.—A.t\a%   of    Pathological    Ana- 

lomT.  By  Dr.  L.^ciuADi.  -nu^l^  by  W.  e.aiiiunuisXtl. 
ProrcnoT  of  Fathology  in  the  UDiicTHty  of  Edlnbni^.  VKk 
70  Colound  Ftitn.    Impwial  Sco.    16  A*. 

F/flCWOTT.  —  Post-Mortem    Examinations:    a 

DflKription  ud  Expluuli'tn  of  lliv  Mirfliud  (if  t^aforsunc  IbiVia 
with  nptrlal  nfneniw  lo  UT<Ii«i-I>««l  Pnctk*.  Br  Plnf^f 
RumiLm  VinTHow.  Bwlin  t1i«ril*  H(»piW.  T«BW«iedtij  Dr.T  B, 
Biimi.    Second  EdlHua,  with  *  PUi™,    Fi«p.  9?i>. »».  8d. 

WILES  AND  JfOJ'OA'.— Lectures  on  Pathologi- 

qal  Anatomy.  By  S«hc>l  Wilik.  H.D.,  F.B.S..  Ffayoeiui  to.  nd 
LbMuht  im  UtdioiDe  st,  Oafi  Hoipital :  and  Wii.nB  Jlattrt,  MJ> , 
F.R.C.F.,  Fhyiidan  «o.  ud  Lnstnnr  od  Clinioi  HadifiB*  U,  (llV* 
—      "    "      -       id  Edition.    With  T  Steel  FUt~    en,  1^ 


PSYCHOLOGY. 

MUOKNILL  AND  TUKE=A  Manual  of  Psycho- 

SCUkUa,  DscrlpUao,  Duumoata,  FitluiloST.  ">d  ^^**l[n™(  "f  IbtwUCTi 
Will  u  Apptsdu  of  C»a.  Bj  Jom  C.  Bl.,iiui„  M.D..  F.H^  . 
■nd  U.  BiLiTici.  M.l>.,  F.B.C.P.    Potirth  EdiTion.  villi  tt  Piute* 

PHTSIOLOOY. 
CARPENTER.— Principles    of   Human   Physio- 

logT.  Br^'ti-UAH  B.CA>r»T».C.B..U.D.P.BS.  innUi  EOltboi. 
Bdilcl  br  Bout  romi.  U.B.,  F.R.C.S.  Willi  3  BIihI  PU(a  aiul 
S7T  Wood  EDfcmriDci.    Std,  3Ii.  Ad. 

DALTON.—A  Treatise  on  Human  Physiology  : 

imigtuA  for  Un  UP  ul  Slodrnt*  and  Prmrtitiuoe™  of  MFdicmi'.  Bt 
Jnm  C.  D11.T01,  M.D..  Prolnwi  nt  rbyMnton  uid  Hravof  in  Uir 
CoUife  of  PtiiWciUH  ud  HntToM,  Ndw  Yittk.  SiiUi  Edition.  With 
nS  f^tgnTlBC*.    Kojmi  Bro,  Kt. 

rRBr.— The  Histology  and  Htsto -Chemistry  of 

Ibo.  A  TnatlH  on  tbf  OMBflibi  af  CSDpuiUaB  and  SUncam  of  Uu 
aiUBW  Body.  Ujt  II>rirui.-B  Put.  rrofMor  of  UhUaIw  te  Xnjtcb. 
Tmulalad  br  AaTHi:*  E.  Bunaa,  Aauteat-enifma  M  Uie  Cbi- 
>(»»/ COIltflt  Boapttal      Vitb  008  BngtvlDca.    »m.tu. 


RUTHERFORD. 


-Outlines   of    Practical   Histo- 

BcTnuKUi.  K.D ,  F3.i..  Pnttmor  of  tba  taatl- 
ID  ika   Cnlnf^I)'  of  Kdulmifh  :    »»-■»»»-»   in 


b«nTtB«i.    Onre  Mo  (with  kddlUinal  la 


fiXJ^OiliifSOJV.— Handbook  for  the  Physiological 


rilili-.— "^  — J..I—  Tu— -.,_-.-...-..  J—-— .—.,.-  HyJ-Bcinoa 
auDaiHi,  M  1)  ,  P.b  8.,  Jodnll  Pntan  of  FtiT^aiofr  1b  DalraWlr 
CoOiw  B.  Kuui.  HD.  P.IL8..  AaMMSt-PmcM*  in  lb*  Bnwa 
liwBtutla«i  i  Micub  rn*n»,  ILD  .  P.a.0..  P»lM«ar  of  n|«oli«T 
•tTltBllrCaUrtT,(1Uiil>(U«>;udT.  L*DDUBwitnu>.lIJ},  P.KJ., 


VoU.,  Mlh  m  PUM. 


.Vifir  BURUIIOTON  BTREST. 


J.  Sf  A.  Churchilta  Medical  Clan  Books. 


fStTRGBBT, 
BRYANT.  —  A    Manual     for    the     Practice    of 
BE 
CL 


i 


Br  Tfloiit  Bbi  »r,  F  R.C.S..  Snr^oa  U>,  uil  tROnn  w 
Sui-gflyat.  Ou^i  HmiiiUI.  Third  KIllioB.  Vitk  tn  EainnBfi 
(aeu'l;  sU  originiJ,  muiy  bring  coIodiimIJ  .    I  Tols.    Omre  Sn,  Kk. 

BELLAMY.— ThR  Student's   Guide   to  Surgical 

Anftlomy ;  *  Dtooiplion  of  th«  more  impcinaiil  SoiipcaJ  BippM  ti 
~  a  Body,  QDd  ui  Intrudaslmi  la  Openlin  Siucvt  Bt 
.ItLuiir,  F.R.C.B.,  uul  MBiabar  uf  the  Sou^  of  »^nwTiT*: 
1,  Aod  Lecturer  on  Aafttomy  bC.  Chuin^  Cn>v  Hrr-yifl 

eemnd  lUitton.    Wil' _         ,        _ 


CLARK      AND     WAGSTAFFE.  —  OutUnes     of 

BorgeiT  utd  Buigical  PsIholosT'  By  F-  I-i  Qtot  Ciikk,  F.B.C9., 
F^  S..  CoiHultlDs  SUTgvim  to  Bt.  'niamu'*  HoiiiiUl.  Bhm( 
Kf!iti"11.  Revised  aod  expuidpd  by  the  Authdr.  ■■■liifiil  Ifj-  W.  W. 
Wio«Ar™,  F.a.C^.,  -  -     —  - 

BVD.  IClB.  td. 


DRUITT.  —The     Surgeon's    Vade-Mecum ;    a 

Masul  of  Halm  BuiftcTy.    By  It.>BEijT  Dujitt,  VJ&.CM,    n I» 

Bdition.    Witb  ate  Eognvliigi.    Fcap.  Sto,  !<«. 

FERGUSSON.—A  System  of  Practical  Sui^ery. 

BvairWiLLiiH  FHuuinis.  linR.,  F.R.C.S.,  p.R.8..Utc  Bnnmwd 
FrofaiHr  Dt  Cliniul  SutjErr  lo  Klnit't  CoUogc  Boipitii].  Wilk  Ml 
KngnTingi,    Fifth  Editiui.    6vo,  lilt, 

J!£ATH.—A    Manual    of   Minor     Surgery    and 

BuidogiDri  for  ttar  UH  of  Hotise-BuTflToWtDjiwiiiB.  uiA  Juniatf^ttt* 
tioDcn.  BTCRiii>TOPnuBii>TB.F.R.C.8..  HDtDic  Pnt^Hiiat  iniUal 
BurgCTj  ID  tTnivrt«tT  Collttre  ud  Buh«ib  to  Ihe  Hoaintjil.  S 
EdilJDD,    WiUi  11&  EagnviiiEt.    Fcip.  Svo.    ii.M. 

Bf  Ihe  same  Author. 
A    Course    of    Operative     Surgery :     w; 

TireDiy  rut«  dnwu  Irom  Nalun.  h}  U.  UlitiLLt,  and  Oia 

by  liKUd  uflilur  bid  duvctioa.    Lu^  tiro,  tOs. 

The    Student's    Guide    to   Surgical    Diag* 

Bodi.    Fov.  Std,  Oi.  M. 

A-irfT  BVntlNOTON  aTBBST. 


J.  Sf  A.  Churchiirs  Medical  Class  Books. 


SUBQBBY— con/tnu«rf. 
MAUNDER— Operative    Surgery.     By   Charles 

F.  Maundbb,  F.R.C.8.,  Uie  Surgeon  to,  and  Lecturer  on  Bui^gery  at, 
the  London  Hospital.  Second  Edition.  With  164  Engravings.  Poet 
8vo,  Ab. 

PIRRIK—TYie     Principles     and     Practice     of 

Surgery.  By  William  Pibbib,  F.R.S.E.,  Frofeaiw  of  Snrgery  in  the 
Univemityof  Abcrd«en.  Third  Edition.  With  480  Engraving*.  8vo,28i. 


TEBMINOLOGY. 
DUNGLISOX. — Medical  Lexicon :  a  Dictionary 

of  Medical  Sdenoe,  containing  a  oondBe  Explanation  of  its  variom 
Subjecta  and  Tenna,  with  Accentuation,  Etynudogy,  Synooymes,  kc. 
By  RuBLBY  Dl'xolimox,  M.D.  New  Edition,  thoroughly  reriaed  by 
RiciiABU  J.  DuNouBox,  M.D.    Royal  8vo,  S8i. 

MAYNE. — A    Medical    Vocabulary:     being    an 

Explanation  of  all  Terms  and  Fhraaea  nsed  in  the  varioue  Depart- 
ments of  Medical  Science  and  Practice,  giving  their  Derivation,  Meaning, 
Application,  and  Pronunciation.  By  Rorbkt  O.  Matve,  M.D.,  LL.D., 
and  Joiix  Mayvb,  M.D.,  L.R.C.8.E.  Fifth  Edition.   Foap.  8vo,  10s.  6d. 


WOMEN,    DISEASES    OF. 
BARNES.— A  Clinical   History  of  the  Medical 

and  Surgical  Diseases  of  Women.  By  Robbbt  Babxbs.  M.D.,  F.R.C.P., 
Obstetric  Fhysidan  to,  and  Lecturer  on  Diseases  of  Women,  frc,  at,  St. 
George's  Hospital.    Second  Edition.    With  181  Engravings.    Svo,  SSs. 

DUNCAN—QXimcBX  Lectures  on  the   Diseases 

of  Women.  By  J.  Matthbws  Duvcav,  M.D.,  Obstetric  Physician  to 
St.  Bartholomew's  UospitaL    8to,  8i. 

EMMET.  — The    Principles    and    Practice    of 

Oynacology.  By  Thomas  Addis  Emmbt,  M.D.,  Surgeon  to  the 
Woman's  Hospital  of  the  State  of  New  York.  With  lao  Engravings. 
Rojsl  8V0,  Sis. 
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^^^^            J.  ^-  A.   Churchiirs  Medical  CIm»  Book*. 

^M                           WOKEN,  DISEASES   OT~eo»tinufd . 
^M              OALABIN.—Thc    Student's  Guide  to  the  Dia- 

^1                              a»«  of  Worom.    By  AirB.n  L.  Oii^B...  M.D-  y.E  C  P..  AiMCuL 

H                              Obrtetric  Phyririnn  .od  JoiaC  Lwtons  cm  ObWrtiio  X«nd»  u  »!« 
^H                              Hotpiul.    Second  Edition.    With  TO  En^nringi.    Feap.  Bn.TLU 

H              iJ£JWOZ.iJS.- Notes   on   Diseases   of  Women. 

H                              B»ti.otcs  M-E,C,8.    F»»p.s™.».,6d. 
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